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RECENT GEOLOGIC EXPLORATIONS IN 
CENTRAL ASIA 


By Dr. CHARLES P. BERKEY 
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enormous volcanic mountains built 
the ocean floor the 
tion of lavas and other voleanic débris 
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mountain 


voleanic activity 
form still operating, and a 
still growing with the material erupted 
the interior the earth. These 
are the Hawaiian Islands, a_ virtual 
island paradise in the mid-Pacifie. 
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ding waters of a former time, just 


s how happening out 1h) the SCu 
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+ ; 
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sland instead of swimming to it, 
ised to do 
So one continues his journey over low 
country northward to the Shai 
¢ peninsula. This fine province wit! 
ts sacred mountain, Tail Shan, was once 
mountainous island lving out in thi 
just like the islands of Japan. But 
e Yellow River filled up the depths o 
e sea and built this plain around it 
ding it all to the continent of Asia 
Onee over this partially buried moun 
range one comes down to the pial 
in, crosses the Yellow River and is of 
Tientsin and inland to Peking, the 
capital of China, from which pom+t 
must make a new start. Now after 
journey that has taken two days on 
stonished to find that he is still o1 
Great Plain of China and only 
ndred and fifty feet above sea-level, 
ough he has journeved neal 


isand miles. 
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the rugged, deeply eroded face of this favor ot 
plateau that looked like a mountain out in its periods of severity 
range from the valleys below. reversion to desert climate 


This is the inner border of Mongolia; migrations began that hav 


the great interior face of one eivilization after 


the edge ot one ot 


basins characterizing Central Asia ever since the dawn of man 
ier , 


; . 
KhHOW!] 


This is the gateway the Desert of it is not at all an w 
Gobi. For nearly a thousand miles Travelers and adventurers 


these rolling landscapes stretch out to ehants have followed thes 


the north. and for more than three thou- since man began trading w 


es east and west. This is thi bor beyond the Great Wall 


al 


sand m 
land wi have traveled so far to see. of the land itself and 


things by 0) eins 


This is the region where the Central known, but th 
Asiatic Expeditions spend half a year at scientific storys have remained 
a time entirely out of touch with the a record that no untrained 1 
civilization that we know. The people read. 

of this strange land maintain the eus- Before I go into that matt 


toms of a thousand years ago. It is an I must explain what the Desert o 


easy step here to the much more ancient is like and why one goes ther 
the rocks of the on scientific explorations. Why 


records presery ed in 


earth itself. any one pick out this desolate plac 


It is not sufficient for our purpose, Once upon a time, geological ag 


however, to know that this is the Desert this portion of the earth was mom 
of Gobi. That has been known ever ous, with all the complicated stru 
since man first found his way across that belong to such a region; its 
these barren tracts in prehistoric times. tain ranges stood as high and as 1 
Men have lived here probably about as any others of their kind. But 
as long as they have lived anywhere. were so long exposed to the dest 
These wastes have seen one people after attack of the weather and the e 

rat the 


another develop and prosper under the the winds and the rains, tha 
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were literally worn away. The 
s of that time earried to the sea ons 
ie alter another, loosened by 
ering. until the whole mass was 
down. The result was as il 
taken a great hand plane and had 


d off the elevated portions, throw 


eventually h 
ent that is now Asia 
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became 

heveling@ across the roots 

ent mountains, thi tops ol 

been carried away. It must 

a low-lying land, not very mucl 

» the sea-level of that time. It must 

looked like the end of all things 
it in reality its most interesting hap 
enings had Just bevun With the help 
subterranean forces, the character ot 
ich is not very well understood, the 
le central portion ot the continent, 


l! dreds ot thousands or square miles it 


was lifted high above its forme 


But the outer edges were raised 


cher than the middle portion, whic! 
sagged a little, so that the whole area 
took on a basin-like form Then 
ims that aforetime flowed out of this 
gion, carrving their load of sediment 
the sea, turned inland and deposited 
eir burden upon the bottom of the 
n. There, on the old erosion floor, 
new sediments have been accumu 
y, one lave r on top ol the other, 
since that time. These are the so 


Later Sediments ot The 


eause the borders of the basin are 





than the interior, half a mile 
the moisture-laden winds from 
direction precipitate rain and 
there and pass to the interior as 





e winds. So these borders are THE GREAT WALL AT KALGAN 
ratively fertile and reasonably 
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portions and were redeposited he of them were drowned in 


adjacent deepened basins, forming a _ some sank to their death in 
second layer of Later Sediments there. quicksands; others mired in the 
Such disturbances as these have con of muddy lakes and their bone 
tinued to th present day, accompanied covered by the silts that were was 
by corresponding shiftings of erosion so that now they lie buried 
and deposition to mateh the warpings of these sediments, and vet othe 
the basin floor. As a result one may’ the open and were covered 
now cross many large areas where the sands. 
ancient floor is exposed, and pass from If the strata were not 
these on almost the same level to similar would be small chane 
large areas of smooth ground underlain many of these remains, but 
by accumulated sediments. As the r there has been deep erosion, or w 
sult of such history the sediments in the strata have been warpe« 
many places are thin and represent only faulted so that their edges are e: 
a small fragment of the whole story. In _ there it is worth while looking 
other places they are comparatively a good place is found where thi 
thick and successfully record long chap- are well preserved and if one 
ters ot ceologic history. value of bones when he sees the 
From the very beginning of this con possible to discover a new type 
tinental history, ever since these basin a whole museum full ot matt rl: 
sediments began to form, geologic ages It all looks simple enough 
ago, this portion of Asia has remained story is unraveled, but it is a 
above sea-level. The animals that outlook as one for the first time 
roamed over these plains were never discouragements of a desert was 
driven out by the sea, although they may the uneertainties of wholly 


have been foreed at times of great arid- vround. After the key is diseove 


ity to migrate to more hospitable adja- the elements of the history 
eent lands. Here they lived and here in’ mined, one may traverse 
these sediments their bones are buried miles with entire confidence 
with the rest of the débris. The strange is no need to seareh for fossils t 
ereatures that inhabited this interior this is the ancient floor. ©n 
region for tens of millions of years are stretch, recognized as _ under! 


represented in the fossil remains. Some Later Sediments, one can be equ 
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to make Svstematic invest 
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EXHIBITING ONE OF THE LARGI SIRDS OF GOB PGI 


cessfully carried on in the field, and ma- tory. Approximately 1,700 
terial was gathered for the continuation route traverse have been map 
of such studies in the laboratory. considerable reconnaissance acc 
As long as running accounts of prog- topographic methods, and m: 
ress or special notices of particular finds 5,000 miles of traverse have 
were the chief matters published, the ered with geological structur 
individual character of successive expe- while more than 2,000 square 
ditions could be emphasized. In this’ tributed in twelve separat« 
way the Third Asiatic Expedition came been mapped geologically in 
to be widely known. But as soon as able detail. More than 260 cases 
more formal publications were under-  sils have been recovered, in addit 
taken, especially where summaries of botanical, zoological and arely 
results were included, it was clear that collections. These collections 
distinctions between the different expe quite indeterminable valu M 
ditions could not be maintained, and the material is absolutely new 
that a more general designation should so that there is no basis of est 
be adopted. For this reason, the more comparison. 
comprehensive name, the Central Asiatic These are the more obvious st 
Expeditions, has been applied to the facts, but back of them is a st 
whole series, both for the field work and reaches out into many fields « 


for publication. One of the strongest points o1 


{ 


Perhaps a bird’s-eye view of opera- dition is the fact that the field 
tions should be given to furnish the done by the whole group toget 
picture a matter-of-fact background. 
The expeditions have covered approxi- GEOGRAPHY 
mately 25,000 miles of traverse across There were maps of Mongo 
little-known or wholly unknown terri- but they were all bad. Th 
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ner, beginning at Kalgan and reac] The Cen 


g bevond Kholobolehi Nor, not made two 
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geologic formations and the mapping Ol 
several! 
The 
and diffi 
these 


rock units and structures for 


thousand miles of new country. 


less obvious but more valuable 
eult is the interpretation ot 
and related 


relatively 


formations structures in 
comprehensive 
Asia, the 


very last chapter of which has to do with 


terms ot a 
veologic history of Central 
prehistoric man. 

The series ot geologic sections, show- 
the 
more than 
traverse, fully identified with the physi- 
the These 


traverses, therefore, have become essen- 


underground structure, covers 


thousand 


ing 
five miles of 


eal features of country. 


tially geologie base lines, from any point 
be begun. 


of which new traverses 
They 


connecting Siberia on one side with the 


may 


now make a continuous section 
borders ot China on the other, and the 
based on them the 


best understanding yet reached of the 


studies have given 


major elements of geologic structure of 
Central Asia. 


Oran 


The geologic column is now 
For the 


statement of the 


known. first time 


ages represented 
rocks of Central Asia has bee) 
The 
relative age Ol @% 


character, thickness, orig 


i¢ T¢ 


ich has he en 


and twenty-five new geologic for 


have been deseribed The gaps 


record have been noted. and 


parison has been made with t] 
ard columns of Europe and 


Additional 


localities have been pointed out 


possibilities and 


further work would be certain 
results. 


Geologie maps ot twelve 


been made showing the areal, sti 
and topographic features ot type 
ties. <A total 


thousand square miles is covered 


area of more tl 
manner, 
The 


Asiatic Expeditions differs fron 


work of the 
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exploratory reconnaissance in tl] 
objective kept always in view w 
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Mountains is 
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rom the American Museum of 
PROTOCERATOPS, A FOSSIL DINOSAUR 
SHOWING THE SKULL OF THIS RARE REPTILE, FOUND IN THE FINE RED SANDSTONI 


THIS IS THE ANIMAL THAT LAID THE EGGS FOUND BY THE EXPEDI 


origin and affinities of the iguanodont based on the results of fifty or a | 
group. vears of collecting and research 
Half a dozen mammal skulls found at A most important feature of tly 
Djadokhta are the only Cretaceous mam-_ golian collecting is that it was con 
mal skulls known. The Paleocene’ with thorough and detailed geolog 
fauna, though fragmentary, is yet better work, and in consequence the 
material than any fauna of similar age graphic relations and succession 
anywhere except that of the Puereo- faunas were well and accurately 
Torrejon of New Mexico. The mammal mined, and evidence bearing 
faunas of the Eocene period are not nature and origin of the sedim 
only large and varied but contain many which they were buried and the « 
skulls and a few complete skeletons be- of the time is also available. 
sides hundreds of jaws and other frag- Thus within the space of a few 
mentary specimens. The material com- the discoveries of the Centra! 
pares fairly well with the average Expeditions have converted this 
material upon which our knowledge of from a terra incognita to a « 
American or European faunas of the whose paleontologie record is fait 
same period is based, although that is known. Outside of western EF 





North America 
ssi] record Ol vertebrat 
neomplete. We know more about 
day in Mongolia than in Kevpt ol 
a, and tar more than in any other 
of the world. The preliminary 


es that thus far have been made ot 


Mongolian faunas have brought out 


a small part of the results that wil 
w more thorough investigation. but 
are sufficient to indicat: this as thy 


most important single piece of explora- — buri: 


tion that has ever been accomplished in rock inserip 


vertebrate paleontology. sites and lh: 


places 
ARCHEOLOG\ craves 


Cultures of both historie and pre his 


toric relations were found. The histor c 


remains include evidences of forme outline, 


] 


Chinese colonization in the southern 





out Ines, 


standing 


‘ 


ft ro 
reneedqd 


Post 


slabs or bou ders 


rs) 


\ 


ave 
eovered by SInYei 


rounadisl 


lavers ol 





From the Ame 


THE FAMOUS DINOSAUR 


SHOWS A PORTION OF A DINOSAUR NEST WITH SEVERAI 


ican M 


EGGS 


ION, THE SANDSTONE FORMATION WAS ORIGINALLY A LOOS] 


! BY HARDENING HAS PRESERVED THESE DELICATE OBJI 


PROTRUDING FROM THE ROCK IN I 


S 





THE SCLENTIFIC MONTHLY 











PILGRIM LAMAS 


eovered by large conical mounds (kw The pictorial rock inscriptions 


vans of boulders, often inelosed by sent domesticated horse and ea 
circular or rectangular walls also of several wild animal species, s 
boulders and of wider dimensions. A which are locally extinct. Thesi 
number of these burial places were glyphs, of the type elsewhere 
opened, and a few of them vielded both world identified with the Bro 
skeletal and cultural remains, dating in Neolithie Ages, are intimately ass 


one instance as late as the Iron Age. with certain i the aforement 


. 











OF ae ee . 
we al ee 


ed ’ “pt - 


> eS Oe ee 


“THE TEMPLES AT THE LAMASARY, TUKHUM IN SUMI 
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structures, and like f oj more o1 
ce of considerable age. fied sai 
wry and workshop sites were  formatiol 

especially in the steppe region occur the 
en Ulan Nor and the Artsa boedo and at 


? 


tain range where. for a stretch of | these fl 


loors 
one hundred miles, red jasper inet and 
other varieties of rock suitable for Thus 
ng are exposed on the surtace. The zed bv ce] 
products of the flint worker lie of the extre! 
in vast quantities and the varving ern Europ 
grees of weather coating exhibited by 
e material indicate that the date ot 
's first appearance in the locality is 


re spectable antiquity Moreove A 








GRANITE COUNTRY 


some of the finished implements found fact that it is possibk 
on these sites correspond in type with the culture alone but also the 


certain of the Mousterian and Aurigna- environment of early man in 


tools of western Europe; they region. This is done througl 
would appear to be of Middle Paleolithic ful correlation of geologica 
age, variously estimated at from 40,000 and suecession of events with 
to 200,000 vears distant. sponding archeological obsery 
The habitation sites were marked by Now | have given a briet 
fireplaces and the presence around them the major lines of investigat 
| artifacts of stone, bone, shell, pottery, accomplishment of — th 
These sites, of which traces were Some of it has to be matter ot 
found in seven widely distributed locali- is part of a catalogue of the discoveries 
lies, are characteristically confined to of a group of men who gave their atte 


geologically ancient depressions in the tion day after day in a matter-of-fact 


Gobi topography, which have later been manner to scientific investigation 
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ns oh our 


; ’ 
anit lope 


. , } 
wild dogs, and the sand 


from nowhere to nowhere by 


nds every day Neit!] 


Simple poverty 
attractiveness oO i 
ts group of temples and 
ts hundreds of sma 
te the resident lama 
Dressl 


setting and as great a contrast 


iving quarters the commo 


oul owh towerlns SI 


setting of New Yorl 


likely to tor@get the old } o| 


who is probably still sitting lo S 


re we found him that day chanting Sacred Mountair 


s Buddhist prayers with an earnest Here I au 
ss that leaves no doubt whatever o iians 
seriousness of religion in his lift 
ean still hear the call of the great 
ipet and the rumble of hundreds o 
e yolces Joining in the daily chant 


service of Buddha 


One day after traversing a thousand 


nsight ¢ 
1 : ’ When 
‘ ‘ a ‘ = ; 
he Gobi, where the plain merges into 

, ‘ , made, 1 
hill country of the Aretie Divid 


es of desert, we came to the borders 


. rCOSOTIS 
after turning into a side valley we 
ae a cae , , wunusua 
mountain that at onee claimed 
. , time 
cial attention. Its like we had not 
ee, . . priestis 
before in all Mongolia. Its simple, - 
gnified outline, its long sharp crest, “S)'atee, 


Interest 
Then 
bath?”’ I 
eated that 


these healings 


w which a black talus fringe fel 
drapery far down its furrowed 
marked this mountain with a dis 
mn. 

We knew from our own experience, 
by this time had given a working vust be 

dge of the veology of the region. mee and 

S mountain must have a story of sev ral sj 


n. So we were not greatly sur s your 
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found 


Mongol tent I 


out, 


under a blue 


Ther 


the ¢ 


rock hollowed with 


ranite 


rs 


stones lving around the edge and watt 


as one could bear ISSUING rom the 


hottom « the 


as hot 
how | 


erevices in the I 


eourse one ought TO reelproeate. 


to him, ** You 


sald have viven 


wi 


asked Ol how we 
Within an | 


| 
be our 
hope To reach oul 


have vou, 


what we 


about to turn back oul 


and on 


break wal 


by 


On 


shall camp 


we Owl 
the 
Is there anything vou would like 


the 


By and 


opposite sick ol the 


country 
earth 
The nh | vot one ot 


for he replied, **Ves, 


uS TO St nad vou -* 


shocks ol m\ life. 
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‘ 


vou 0 


I would like 


of the water.’ 


Se 


It TOOK mv bi 


Kor a moment 
but upon reflection if Was noTf s 
Don’t vou see that we h: 


high 


ng 


ered in this priest of 
a scientific mind 


America lhe 


and on tl 


elements of 


been born in Wi 
a sclentist, 


had 


would 


he a 
if | 


Pose | 


( oT 
in 


Mongo 
} 


Heco#ne 


been born 

have 

priest. Thus far 

nities of the two countries 
that 

{ 


position on the Lé 


in respect as thes 


i(‘¢ ] 
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THE GUARDIAN OF 


SAIN NOIN, A HIGH PRIEST OF 


THE P! 
YURT, WI 


INCE ¢ 


Hi HIS ATTENDANTS. Iv IS A BREAC 


STONI 


THE SACRED MOUNTAIN 


BUDDHA, STANDING 


BEFORE THE DOO 


H OF ETIQUETTE NO O ENTI 


WALL. 





THE VIBRATO IN CELEBRATED VOICES 


By Dr. MILTON METFESSEL 


last century 
has been ; 
hers as to 
with all 
otherwise. There 
nee any vocal quive 
nartistic, while others compromist 
ntaining that pulsings are not jar 
¢ in passages where a trembling voice 
iid naturally express strong emotion 
A third group distinguish between the 
brato and tremolo, ascribing beauty tO 
former and ugliness to the latter 
Five years ago, when an experimental 
dv of the vibrato was begun, it was 
dent that an attempt to throw any 
, The 


rht on these differences would nece Ul 


Sitate a new attack According] it was Me 


‘Tropo tal 


lecided to leave out an\ possibility ol on 


No matter how 


ere! his proteg 


whether 
personal equations, and to resort solely 
mechanical devices 
Since then cameras for photographing That public is e 
sound waves coming from the voeal cords least flaw 
have been perfected to a high degree of making 


acy. <A voice photograph gives a one 
accurate and detailed deseription the rest 
in is possible with the best unaided that vibri 
The voeal cord vibrations are mag required, 
fed a thousand times on moving 
ire film in order to produce a picture 
enough to study each individual Measures of 
ve, Whereas the ear does not lend itself three thousand 
such minute analysis, grasping only nized artists 
s effects a vibrato to be 
measuring each wave-length on the tain properties 
tograph, any periodic variations in Two of the most 
oice however subtle, will be objee are rate of 
ferreted out and notated. Ifthere amount it 


917 
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These properties vary within certai 
narrow limits without upsetting 
7 


Lone 


equilibrium. Caruso sang one 
a vibrato quivering eight times per sec 
ond with an extent of a quarter-step, and 
the next tone surprisingly jumped to 
three-quarters of a step and six pulses 
per second. Such extremes actually are 
rare Most rates cluster around the 
average of seven. His extent has a 
range from one tenth to a little over a 
whole-step, with the majority of extents 
occurring in the neighborhood of a halt 
step 

It is an interesting speculation that if 
(‘aruso had had a vibrato with an aver 
age of only six pulses per second—and 
this is the case of many music students 
he would never have been an operatic 
star. None of the operatic artists studied 
averages as low as six. They all have 
about the same range of rate and extent 
as Caruso. This close correspondence ot 
vibrato cycles of those who reach the 
heights is significant, representing a 
condition that seemingly must be met 
by the vocally ambitious. 

Krom the sound wave analysis it would 
appear that anything so disjointed as a 
seven per second fluctuation of a half- 
step would be anything but beautiful—a 
violent auditory confusion. How can an 
artist whose voice shakes to such an 
extent sing in tune, to say nothing of 
following any standardized seale? 

The answer—and here experimenta 
tion with ears is necessary—is that these 
changes are not heard per se in ordinary 
musical perception. A tone is generally 
grasped as a whole in consciousness, a 
phenomenon technically known as a 
gestalt. The hundreds of sound waves 
crowding in upon the ear of one enjoying 
musie are given their own way, and they 
pile up on one another in the hearing 
process. <A vibrato at a rate of seven 


times per second and an extent of a half 


step is not a rise and fall of pitch in such 


a situation. 


e 


t 
i 


The 


fect that is beautiful and 


tonal 


LOCUS, 


Var 


mass has one 


MONTHLY 


lations 


ise 


surrounded by 


coloring | 


ecullar 


to 


and 


Salient 


That salient pitch is generally ¢ 


mid Was | 


scale reached by 


kor 


measured 


vibrato wi 


trough at | 


heard, it is found to be 


T 
wetween 


+ 


Instance, On 


; 


On the 


th a er 


the 


ne actua 


( ol 


sound 


; + 
CS a 


( 


>. bh it on testing tor the 


WV ith most obser\ ers 


It 2 


nay 


be laid 


fluctuations in at 


predominant  pite 


will 


ment 


in 
that 


wl 


are experiments 


ich 


the | 


eonditi 


valance 


qaown 


one 


ms are 


Ol propertle 
I } pel 


acceptable. Be 


In 


! " 
Isf 


h. those 


hind 


the 


sO 


vibrato is broken down by one 


another. | 
slow the fusion IS lost. for thers 


“or inst 


ance, 


a continual shuttling ot 


iT 


two } 


approximat 


labor 


> ree 


servers complain that it becomes 


coneerting as hearing the same si 


a melody over and over 


Having found 


that 


the vib 


rato 


integral part of artistic singing, and 1 


to be beautiful it 


which 


are 


resulting 1 


\ ariety of 


tt 


sce 


if 


presen 


hai ul 


tone-colorings, it 


there were 


must 
t in 


itary 


have 
eorree 
piteh 


; 


any pe 


prope 
t bi 
set 
rey 


I 


sib] 


planations for the radical differe 


opinion. 


An 


, 
En 


elish 


MmuUuSicClan-WPl 


; . 
tel 


found part of his joy in life in 1 


against voeal pulsations, had his 


graphically recorded in Professor 


ture’s laboratory 


in London 


Thi 


fessor kindly showed these records 1 


writer, and even a die 


hard 


den 


would have to admit the presence o! 


vibrato. 
ot 


large 


group 


who 


talk 


The English musician is ty 


about 
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Onty TO Those opseryvet 


upon them 
neg all those of lesser 
In every other respect 


* oO] eold tacts 


tistic sing! 
il literature 
cently wrote 
ption that 
to nearly all 


urs suggests 


pa SCTICS ¢ 


; 


out Jus 


vibrato 


vas not difficult to find 


them could not d 


es a half-step apart. To such a 


aural mechanism the vibrato 
d be as perceptible as sights behind 


’s head. The others, however, had 


to middling pitch discrimination, 


found it ditticult to analyze a tone 


became evident that they were judg 
e vibrato not as tone fluctuation 
as tone quality Voie 


accounted for eood tone 


rms of resonance in the cay 
but here was a tone quality which 
due to variations in the tenseness 
e vocal cords other ci 
psychological principle that fast pliment 
ions in a train of sound waves may of fine sens 
In perception and are then inter ‘ars, some 
eted as tone quality, was determined just as 


iohtest 


s! 


the simple expedient of sounding 
time for them 


rent vibrato cycles from the 
red laboratory siren. If dissimilar accurate 
sounded, the ob the attit 


to eveles were 
Gounod 


rs reported that the tones were dif 
in quality (timbre), vet actually and so 


rms of the sound waves upon rare 
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CHRISTIAAN HUYGENS—(1629-1695) 


By Professor FLORIAN CAJORI 


vear 1929 brings 


anniversary ol h 
llaal Huy fens, ol llo and. 


one oOo 
eatest mathematicians, } 


phvsieists 
stronomers of the sevent 


His father, hye hg 


eenth cen 


a poet 
statesman, marked out for him a lite 

plomatie career, but his ear \ 
the exact seclences overruled 


sion. Endowed with great imagina 
great mathematical power and with 


nenetration and freshness Ol intellect DOSITIONS 


en abided to the end Ol his L1Te@, Thev revolve 


only Huvgens dre 
philosophy ol two handles 
ee. but also inventions 


yvzens contributed not 


, 
; ' te« ? 
Indamenhtal In he 


ot impo! and extend 


in everyday lift His earliest When Satun 
lations wer mathematica j uary, 1656, 
acter—the determina 


tion Ianuseripts ol 


it a figure with the aid of 


awihgs oO 
gravity, the theor, ol 


probabijity 
the invalidity ol certain pretended 
iadratures of the cirele. Debates 


on 


atter topic made him widely known, 

gh he was still very voung 

He perceived that observational as 

tTronomy needed for its advancement 
tele SCOpes and better clocks Hy 

succeeded in improving bot] Working 


his brothe1 Constantijn, he. nn 
devised i superior method ot 


ling and polishing lenses. With 
telescope ot improved definition, he 


scovered a satellite of Saturn. 


al 
CW 


now 
mown as Titan, the sixth Saturnian 
Of in order of distanee. In the same from th 
e made a second important discoy ecliptic 


amely, the determination of the recognized 


orm of the abnorma 


Saturn. Galileo, to 


appendages Huygens ent 


his amazement 
seen Saturn through his 


Imperte eT 
re ‘*thres fold.’’ 


Hevelius saw it 
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486 CORRESPONDANCE. 1656. 


oppofees deux a deux, il confefle de l’ignorer et d’eftre defireux de l’apprendre , 
quoy je puis luy fatiffaire, et l’aurois defia fait fi d’autres chofes ne m’en avoit diver 
Voftre hypothefe pour Saturne eft certainement trefbien imaginée, et n’ayant px 
d’autres phaenomenes a concilier ny d’obfervations plus exaétes, vous ne pouv 
pas peut eftre mieux rencontrer. Je m’eftonne toutefois que vous ne faites aucu 
reflexion fur le temps periodique de toutes les diverfes apparitions de Saturne, « 
reviennent toufjours fucceflivement et deux fois en 30 ans. Si les anfes eftoy: 
produites d’une exhalaifon, il n’y a pas beaucoup d’apparence qu’elles renaiftroie 
fi precifement a des certains temps, et le quiteroyent de mefme. la forme ovale q 
du commencement quelques uns ont obfervée a efté caufee de l’imperfeétion d 
lunettes dont ils fe font fervy. autrement le corps du milieu de ce planete par: 
toufjours rond a fort peu pres. Cette année je l’ay veu toufjours de cette forn 
| année precedente il me paroifloit tel lors — }——~, que tous les autre: 


—— 


——— 


obfervateurs la voyent ainfi © Li © : mais avec des lunettes gui ne leur decouvr: 


pas le nouveau fatellite, d’ou il s’enfuit que les mienes eftoient meilleures. 
Monficur Hevelius m’a envoyé dernierement &c. 


Aveust, 1656). co 
HUYGENS 


ro ROBERVAI 
EEN BY 


rER OF HUYGENS 


SATURN 


Fic, 2 FROM 


4 LET 
OF 


AND rs RING, AS 53 AND O FERS 


fying power is measured by the focal pendulum in that wonderfu 


leneth of the object glass, divided by the 


foeal length ot the eve-plece. Huygens 


and his brother Constantijn increased 
the 
increasing the foeal length of the objee- 
He presented to the Roval Society 
three lenses having 
123, 170, 210 feet, 


It being impractical to construct 


magnifying power by enormously 
tive. 


of London foeal 


leneths of respec- 
tively. 
tubes of such great length, Huygens dis- 
carded their use and adopted for noc- 
the tele- 
(Fig. 3 the was 


mounted on a high pole and set in line 


turnal observation ‘*aerial’’ 


scope objective 
with the eye-piece by means of a cord, 
but it was found difficult to get the eye 
brought 
Huygens pro- 


and object glasses married or 
parallel to each other. 
moted accurate observation also by the 
invention of the micrometer, and of the 
pendulum honor which he 
must share with Galileo). See Fig. 4, I. 


He the the 


clock (an 


worked out mechanies of 


‘*Horologium oseillatorium,’’ 
1665 and first printed in 1675. 

16, 1657. he a pe 
clock to th HH 
gested a pendulum vibrating seco 
As the 


somewhat 


presented 
states-genera| 
a unit of length. ordina 
dulum 
swinging 


taste} 


vibrates 


through a smaller are 
vens developed the eveloidal pel 


Fig. 4, Il) which 
from that defect, but proved ti 


is theoretic: 


eapable of accurate constructior 
pendulum IS perfectly isochronous 
point of suspension coincides wit 


point where the two eveloidal jaws 
and the suspending thread touch: 
jaws so as to be tangent to them 
effective length of the swinging 

lum is the distance of its center 0 
lation, not from the point of susp 
but from the point of tangency 

the vibrating pendulum 


effective It 


has \ 


is short st 


lengths. 
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extreme ends of its swing, and longest gation ol aws of impact 
n its vertical position. These changes ceived complete solutions from Hu 
n length due to the eveloidal ares art and also trom Wallis and Wre | 


exactly what is needed for isochronism. was established the third law of mo 


Huygens invented for the practical previously not fully understood. H 
needs of mankind the spiral watch- gens worked out the mechanics 


‘ 
} 


spring. eirceular motion and otf ¢e ug: 


; 


} 


His astronomical observations, his action. Newton was greatly assisted 
mprovements in time measurements, these important results and spok« 
and mathematical publications gave him Huygens in terms of highest admirat 
wide reputation. He visited France When Colbert, the far-sighted m 

England in 1660, and again in ter of finance of Louis XIV, invited 

1663, when he was elected member ol Huy gens 10 Paris to become member o 
the Royal Society of London. That the newly organized French Academy) 


society invited attention to the investi- Sciences. he accepted. and retained 
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honorable position 1666 to 1681, 
when he returned to his native country. 
His return is said to have been due, in 
part, to ill health, and in part to the 
edicts against the Protestants. It was 
in 1678 that he the 
‘‘wave theory of light’’ and postulated 
the luminiferous ether. 
This printed until 
1690. 


trom 


advanced ereat 
existence of a 
research was not 


Such a theory had been suggested 
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physies. 
yet it w 
industry 
such a 
make h 
In the 
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but Huygens 
( xplained the course, 1 
the format edge of 
th In a \ 
a biologi 


by Robert Hooke, 
oped it more fully, 
tion of a wave by 
partial waves at all points ol 
front (‘‘the Huygens principl 

found an explanation for the ref! 
and light. Ho 


Huygens did not clearly set fort 


seopist 
Irom a ¢ 


aiso 1s 


putting 


refraction of 


phenomenon of interference; th 
done later by Young and Fresn 
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well known that Newton advanced a 
rival theory of light, the ‘‘emission 
theory,’’ which in the eighteenth cen- 
ury superseded the wave theory, but 
hich in the nineteenth century 
tself superseded by the wave theory. 
In the present century both theories are 
ming to the front, no longer as rivals, 
it, apparently, under the more general 
view-point of ‘‘wave mechanics.’’ 

The mind of Huygens remained recep- 
tive to new ideas to the last. When 
Newton’s ‘‘Principia’’ appeared in 
1687, he examined it minutely and fully 
accepted Newton’s explanation of plane- 
tary motion. He had been an adherent 
if Deseartes’s theory of vortices, but he 
was probably the earliest continental 
scientist to abandon Descartes and pub- 
lish adherence to Newton’s celestial 
mechanies. However, he did not accept 


was 


Newton’s view that gravitation 
property of matter and in that 


he, and Descartes before him, indulged 


was a 
respect 
in speculations that almost 
canny. 
pated Einstein. 
explain the cause of gravity, in which hi 
failed, as did Newton 
else. A posthumous 


Huygens, the ‘‘Cosmotheoros,’’ 


were un- 
In this negation they antici 
Huygens endeavored to 
and every one 
publication of 
indicates 
that he had indulged in another specu 
lation which has become of great inte! 
est to the twentieth century public, 
namely, the question concerning inhabi 
Richard A. Proctor 


tells us that, as an expression of the 


tants of the planets. 


pleasure derived from reading this book, 
Dr. Thomas Plume in England founded 
the Plumian professorship of astronomy 
at the University of Cambridge. 


PHYSICS IN INDUSTRY AS A CAREER 


By Dr. ROBERT W. KING 
EDITOR, BELL SYSTEM TECHNICAL JOURNAL 


THERE is a world of difference be- 
tween physics in industry and physicists 
in industry. After a physicist gets into 
ndustry, his career often ceases to be in 
It is in a sense axiomatic, and 
yet it will bear frequent repetition, that 
industry tends to distribute its men in 
such a way that each individual can 
make his most valuable contribution. 
In the case of the physicist, this fre- 
quently turns out to be in some field 
divorced from research but in one, of 
course, in which his training and know]l- 
edge of physies are of conspicuous value. 

In a very real sense every industry is 
a biological experiment. Like the micro- 
scopist who is extracting protoplasm 
irom a cell or juggling its chromosomes, 
also is the industrial magnate who is 
putting into practice his schemes of 


physies. 


organization and division of labor 
studying biological principles. In 
ease, the organism under investigation 
is a single cell, perhaps a tenth of a 
millimeter in diameter. In the 
case, it is an organism which may com- 
prise tens of thousands of human 
beings, each of whom is one of its bio- 
logical units; and the organism as a 
whole may extend throughout the nation 
or even be of international scope. 
Internally the fundamental 
of each business is to build up an em- 
ployee body, the members of which are 
so chosen for talent and training in 
their respective fields that they will 
cope with the problems of industry as a 


one 


other 


proble m 


single individual whose mind embraces 
all pertinent knowledge. In the large 


industrial organization the research 
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laboratory, of course, plays an impor- 
tant part. Industrial research problems 
are so broad to-day as to call for the 
collaboration of experts in many lines, 
and the large laboratories developed to 
cope with these problems not infre- 
quently inelude physicists, chemists, 
electrical and mechanical engineers, 
mathematicians and design experts. 
The members of such a staff constitute 
mcre than the proverbial happy family. 
Intellectually they are the brain cells of 
a ‘‘super-organic’’ being. 

To illustrate the cooperative effort of 
such a corps, consider the development 
of the machines that establish central 
office connections in the dial telephone 
system. To one who has had no associa- 
tion with this apparatus it is quite im- 
possible to picture its complexities. <A 
simple machine-switching connection re- 
quires the making and breaking of some 
1,400 relay contacts, and a single circuit 
would take a blackboard of a good-sized 
classroom for its delineation. The work 
of designing the circuits has of course 
been divided among many men and the 
design of the apparatus among many 
more. 

Nor have contributions to the system 
been confined to electrical and mechani- 
cal experts. The mathematician, for 
example, has been indispensable. Dial 
telephone apparatus is expensive, and is 
therefore so designed and installed as to 
handle the maximum number of ealls. 
Thus the load-carrying capacity of each 
piece of equipment through which a call 
in turn passes must be proportioned to 
the time interval during which the call 
keeps that piece busy. Likewise, in de- 
termining the proper amount to install 
in a central office many intricate prob- 
lems in the theory of probabilities arise 
to which a small corps of mathematicians 
give most of their time. 

And to the ensemble of solutions, the 
physicist has contributed his share, for 


example, in the design of a wide va 
of slow- and quick-acting relays. S 
of these are given the lightest of 
ing parts while others are supplied 
heavy copper collars in which edd) 
rents impart just the proper deg 
sluggishness of operation. The 
choice of magnetic materials ; 
development of new magnetic a 
have also played their part. Fo: 
man to have solved all the p: 
which the development of the dia 
phone system has involved would 
required not one but many lifetimes 

It is unnecessary to contrast in 
this manner of working with tl 
university research workers to show 
different the two are. Let us p 
instead to a fuller inspection of res 
in industry. 

This will disclose the real differ 
between pure and applied researc! 
—in a measure—the origin of cons 
tions concerning patents and corpo! 
policy affecting publication by its 
ployees. We shall also understa: 
need of that quality for which all 
tries are ready to pay the highest 
wards, namely the talent for org 
and guiding the efforts of others. 1 
are, moreover, the rules of ind 
research arising from its basic eco 
and commercial aspects. This in 
has a direct bearing upon the matte: 
initiative and the opportunity for i 
vidual freedom in choice of problems 
industrial research. 

The French physicist Biot onc 
clared of the scientists of his period t! 
their science was not the more appa! 
for their 
might paraphrase this by saying 


present-day science that it need not | 
the less apparent when associated wi' 


industry. The mental attitude of 
research worker in industry should 
no different from that of his acader 
confrére. In general, it would be 
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to the suecess of industrial research if 
those who are responsible for its man- 
agement were guided by any other 
motive than a search for all the infor- 
mation that their skill is capable of 
bringing to light. Every one who has 
had experience in industrial research 
an call to mind cases that illustrate this 
jint—eases where certain avenues were 
not followed because they seemed of less 
promise from the standpoint of useful 
:pplication, only to have certain aspects 

f the art change shortly thereafter, so 
that the investigation which was aban- 
doned in favor of another would actu- 
ally have been the more valuable. 

As an intellectual pursuit there need 
be no doubt in any one’s mind but that 
ipplied research is the peer of pure 
research. They must necessarily deal 
with the same facts of nature in the 
same way; the same appliances for in- 
vestigation and the same logical proc- 
are employed in each. They 
verlap in subject-matter, and—with a 
frequency that is now taken largely as 
a matter of course—the frontiers of our 
knowledge are pushed forward by the 
discoveries of the industrial scientist. 
There is, however, a single fundamental 
difference between these two fields of 
endeavor. It is, as I have intimated, a 
difference of motive. The incentive 
behind pure research is the joy of dis- 
covery; the incentive behind applied 
research is to harness one or another of 
nature’s forces and apply it to man’s 
needs, 

While this statement is broadly true, 
it does not of course follow that every 
one engaged in industrial research is 
working upon the frontiers of our 
knowledge. A research organization of 
which this could be said would not be a 
balanced body of workers from the in- 
dustrial point of view. Actually the 
number engaged in advancing scientific 
outposts is necessarily much smaller 


esses 


than the number devoting their time to 
practical applications. There is also the 
chance that the status of the 
worker will shift from the field of inves- 


individual 


tigation to the field of application. 


Since the motive behind applied re- 


search is that of advancing an industry, 
the decision to make disclosures and to 
publish the results of investigations can 
be made only after proper 
Fundamental to 

work of the patent 


protection 
has been obtained. 
publication is the 
solicitor, who must first satisfy himsi 
that the competitive interests of the in 
dustry are being protected. Publication 
in advance of the filing of patent appli- 
nullifies these 


generally to profit equally 


cations and allows the 
world 
the industry itself by the 


It seems to be the 


results. 
general 
industrial laboratories to place the 
tection not upon the research staff, 
upon a special group of patent attorneys 
whose business is to keep themselves wel 
informed regarding all developments 
and progress. Naturally they try to do 
their work so expeditiously that li 
delay intervenes between the completion 
of a research program and the publica 
tion of its findings. 

It might be remarked parenthetical 
that we have here an instance of pu 
science borrowing from the methods of 
applied science, a phenomenon 
has been rare in the but is 
to occur more frequently, for some of 
the methods of 
much to commend 
universities now maintain on their staffs 
a patent expert to keep in touch with 
the programs of faculty research and 
apply for suitable patent protection, t 
the end that whatever of practical valu 
the patents may have will return to the 
institution to augment its funds for 
investigation. 

There are other figurative elbows, the 
rubbing of which makes the physicist in 


which 


lil 


? 
act . 
past L1Keiy 


applied science have 


them. Some of ou 
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a 


industry realize that he is not so much 
an individual as a member of an or- 
ganization. Academie research, individ- 
ually conceived and conducted with 
little or no assistance from satellitic 
graduate students, presents a strong 
contrast to the research method of in- 
dustry. The university research worker 
generally considers—and the world is 
quite willing to agree with him—that he 
is working on his own time. Unfortu- 
nately there is little interest on the part 
of society as to whether he is spending 
his time as usefully as possible. Under 
these circumstances it is natural to find 
him constructing and adjusting all of 
his data, even though these might be 
performed as well by some one of con- 
siderably less research ability. Perhaps 
it would not be wide of the mark to esti- 
mate that the average academic research 
worker gives half of his time to jobs 
which might be safely entrusted to assis- 
tants were the arrangements such that 
satisfactory help could be hired. 

The practice in industry is naturally 
very different. To the business world 
research is distinctly a money-making or 
money-saving matter. When industry 
hires a physicist it expects him to follow 
his profession throughout the working 
day, and to spend as little as possible of 
his time on the kind of jobs our gradu- 
ate students have so appropriately 
dubbed ‘‘plumbing.’’ If his work is of 
such a character that any of it can be 
delegated to those occupying less 
favored positions on the payroll he is 
expected to avail himself of their ser- 
vices. Indeed, so far as his advance- 
ment is concerned, it may count some- 
what against him if he does not, or 
shows that he ean not, so organize his 
work as to avail himself of the services 
of others. The industrial physicist in a 
sense constitutes the higher brain cells 
of a group of workers who look to him 
for their guidance in such matters as lie 


beyond their knowledge. He 
supervise the planning and thinking 
the group reporting to him, and 
best of his ability focus their et 
upon the problem which he has in } 
At this point it is natural to ask 
the physicist and the group unde: 
come into possession of their probler 
It goes almost without saying that 
majority of the staff of an indust 
laboratory must be working on prob 
whose outcome, if successful, w 


+ 


applicable in important ways to 


commercial activities of the industm 


This of course implies that all resear 
work in progress has the sanction 
those executives who in the end wi 
held responsible for its outcome. It 
not possible, however, to give any 
as to the origin of individual proble: 
and even larger research prograr 
These may arise as a natural outg: 
of changing commercial conditions 
they may represent a forecast of fut 
requirements made anywhere up 
down the line of organization, 
undertaken of course with the appr 
of those higher up. It is not far of | 
mark, however, to say that the phys 
in industry may at times prove as | 
able for his suggestions regarding pr 
ising fields of investigation as for | 
skill in unraveling an answer onc 
problem has been agreed upon. 

In the prosecution of his investig 
tions the scientist in industry should 1 
and does not ordinarily feel ov 


constrained. On this point I might 
quote from Dr. H. D. Arnold, directo 
of research of the Bell Telepho 


Laboratories: 


To attempt to order in advance the detailed 
conduct of a problem would be undesirable ané 
futile and would indeed violate the very spim 
of research, which is one of self-reliant adver 
ture along uncharted paths. Any proposal t 
limit too closely the initiative of the exper 


menter is bad, and its adoption would b« 


tain to impose upon results the fallacies in! 
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Nevertheless, a broad and 
areful consideration must be given to each 
research at its inception, for the course of 
experimentation is long and costly and not to 
be lightly attempted. 


»t 
ene 


in prejudgment. 


Life in an industrial laboratory may 
in a sense be compared tv life on a mili- 
tary front where the scene of active 
fighting swings to and fro. At any 
moment the order may be given to ad- 
vance against some unknown sector. 
There may be some definite time-element 
involved. There will probably be nu- 
merous conferences with other labora- 
tory groups, so that all information 
becomes common information. Progress 
may prove fast or slow, but the experi- 
ence has its thrills which are in no way 
lessened by the practical importance 
attached to the outcome. After months 
r sometimes even years of strenuous 


work, one department, upon the comple- 
tion of an active program, may settle 
back into comparative calm, frequently 


eaving to those who were but recently 
straining every nerve sufficient leisure to 
plan attacks upon lateral problems un- 
covered in the course of the work and 
which for one reason or another seem 
worthy of further study. 

This brief consideration of the indus- 
trial seientist’s relation to his problem 
forms a logical point of departure for a 
consideration of his relation to the or- 
ganization of which he is a part. The 
necessary collaboration can be fully 
realized only through conscious and will- 
ing effort on the part of each member 
of the staff. The executives do not, of 
course, effect the collaboration; they can 
do little more than indicate its proper 
channels. The individual himself is 
primarily responsible for harmonizing 
his work and also his manner of work- 
ing with that of his associates. The 
industrial worker is naturally immersed 
in an atmosphere of teamwork, and he 
is expected to make such contributions 
to the general program as the division 


of labor has assigned to him and his 
staff. 

To most people the cooperative spirit 
that pervades industrial work is quits 
enjoyable. There few features, 
however, which may at times eal! for a 
philosophical attitude. Thus, after 
development problem has been divid 
among several experts and each 
made his contribution, it frequently 
does not prove practicable to publish a 
paper or 
all the collaborators, and some who have 
made important contributions may re 
main unnamed. 
vidual naturally does not have 
tributions recognized at once Dy the 
world at large. But he 
himself with the thought 
his superiors—and the payroll 
ment—are not likely to be ignorant of 


are a 


has 


papers bearing the names of 


| 


In such a ease the indi 


his con 


can comfort 
that at 


depart- 


least 


what he has done. 

Doubtless the physicist in industry is 
more remuneratively rewarded th 
brother in the university. Among the 
reasons which ascribed to ac 
count for this condition, one factor, 
to the speaker’s mind an important one, 
is so seldom alluded to that it will be 
here. It is a ratural 
quence of the cooperative effort which 


} 
1} 


an his 


may be 
and 


discussed conse- 


research that a 
contribu 
than 


characterizes industrial 
individual may 
tions much more valuable 
which he could make if a lone 
A hand or ear or eye by itself would not 
be much sought after—outside a medical 
college—but when these are 
parts of a Faraday or a Kelvin it may 
be worth society ’s while to bid quite 
high for them. Briefly, what those in- 
dustries are doing which are engaged in 
scientific work is building 
Faradays and Kelvins whose breadth of 
understanding is approached by no sin- 
gle person and who are eminently com- 
petent to cope with the tremendously 
industry gives 


single make 


any 


worker. 


integra! 


composite 


complex problems that 
rise to. 
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I do not wish to imply that an organ- The filament investigation can be us: 
ization man is always more strategically to illustrate other outstanding characte; 
situated than the detached person in istics of industrial research. Ag 
respect to the value of the contribution stated, the study of filament e« 
which he can make to society. It iseasy extended over a period of ten yx 
to cite the cases of celebrated lawyers, would be hard to say how many pers 
doctors and engineers upon whose indi- participated in it, or how many 
vidual contributions the work has_ sands of tubes were made and stu 
stamped large pragmatic values. This during this time, but the cost 
means that the opportunity does arise in program averaged somewhere 
which the gifted individual can accom- neighborhood of $200,000 a year, so 1 
plish important things single-handed. its total cost was about two milli 
But such cases in no wise tend to dis- lars. This program was launch¢ 
prove the thesis that the more closely the funds authorized by the executives : 
efforts of the average worker tie in with before there was any basis for defi 
those of others the more valuable do his foreseeing a successful outcome. 
efforts become. It would be difficult to conc 

An illustration chosen from the do- such a change in the conditions 
main of physics may be of interest. The rounding academic research that 
amplifying device known as the tele- gram of this kind could be carri 
phone repeater is becoming of greater under university auspices. Nor is 1 
and greater importance in our plant any reason why it should be so 
because of the increasing demand for ducted. The investigations wer 
long distance facilities. The familiar particularly fruitful from the star 
three-electrode vacuum tube forms the point of new principles uncove: 
amplifying agent of the repeater. For There was little of the kind of wor 
telephone work we have always em- them that we find described in the | 
ployed an oxide-coated filament, because ing journals of physics. Of course, 
it has reduced what we might term the principles might have been uncove: 
‘*eost of electrons’’ well below that ob- or some striking new discovery m 
tainable with any other known type of have been made. This, however, was Scie 
filament. We were not satisfied, how- the purpose of the investigation, and plied | 
ever, with the oxide filament because it one feels that it in any sense failed o1 to-day. 
was the best then known. There seemed miscarried because such an outcom t] 
reasons for believing that it might be not realized. 
further improved. Ten years ago the The enormous value of specific 
repeater tube consumed over five watts search jobs to industry naturally leads 
in the filament and had an average life us back again to the seale of compens 
of 1,000 hours. This is very satisfactory tion upon which industry rewards 
considering even the best radio tubes of individual scientist or the small grou 
to-day. To-day, however, the telephone whose contribution proves to be meas 
repeater tube consumes two watts in the able in millions of dollars. On t 
filament and has an average life well point I can speak with complete ass 
over 25,000 hours, and yet gives as ance only for the business with which | 
abundant a supply of electrons as its am best acquainted. Those of you wh 
predecessor. Translating this investiga- read the advertisements of the Tek 
tion in the field of thermionics into phone Company know that it claims ' 
money shows a saving to the telephone have made no millionaires. This in par 
business of this country of about five answers the question. The men 
million dollars a year. developed the vacuum tube filament 
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referred to did not profit to the extent 
‘several millions, nor would any one 
riously maintain—least of all them- 
that their reward should 
heen commensurate with the 

ir contribution. This would have in 
ved unjustifiable exploitation of the 
elephone-using pubiie. The millions 

m millions of dollars which scientific 
esearch, as carried on within this indus- 
try, has saved belong rightly to the pub- 
returned to them, 


selves have 


value of 


and are being 
artly in the form of better and more 
extended service and partly as reduced 
This I believe to be the attitude 
industries in adopt 

toward the public which supports them. 

In a like 
verything else in the business world are 
letermined by the law of supply and 
lemand. However, no direct appeal is 
made to this law in establishing salary 
levels. One thing that industry is try- 
ng more and more to protect itself 
from is labor turnover, and nowhere is 
this policy of greater importance than 
in the administration of a scientific staff. 
rhe result is that, in general, such staffs 
ire well paid and supplied with stimu 
lating working conditions. 

Scientific research both pure and ap- 
plied have never flourished as they do 
to-day. Applied research stands nearer 
the coffers and treasuries, and in the 
matter of money for salaries and equip- 
ment oecupies the favored position. 


ceneral 


sense, of course, salaries 


For this together 
that it has 


money-making venture, 


reason, 
proved a 
] 


perhaps been accelerated be yona 


its companion. This situation is 
with apprehensi 
the interests of 
heart. I believe 
that the opposite 
the 


Si if nce draws 


correct oO! 


treasuries, it 
the vitamin nh 
pure science, 

which are prop 
at it 
turn 
prodigy’s life-givil 
An im} 


with hich the names 


Ss present 


insure 


languish. rtant movem« 


this end 
National 


Research Council and 


National Academy are associated 
Jey 
4 


This 
the nucleus of a nationwide 
suitable for transmitt 

the 


contributions of 
commercial world. 


already under way may wt 


mech; 


inism 


Several Ol 
ing industries have already re: 
their indebtedness to pure sci 
large 


to the 
Academy not on 


eontributicns 
fund. Are we 
threshold of a new era when our w 
sities and industry will walk shou 
shoulder, looking upon each ot! 
equally participants 


world’s greatest undertaking? 


important 





OCEAN PLANKTON AND PLANKTON PROBLEMS 


By Professor WINFRED EMORY ALLEN 


SCRIPPS INSTITUTION OF OCEANOGRAPHY OF THE UNIVERSITY OF CALIFORNIA 


DEFINITION OF PLANKTON are others just as great. In thi 

PLANKTON is a vague term invented of marine life some planktonts ar 
by Hensen in 1887 to include for con- ers (synthesizing plants) and som 
venience in discussion all organisms sus- stroyers (predatory animals). Sor 
pended in sea water without powers of are hunters, others parasites and | 
changing locality by the efforts of indi- scavengers. Some are innocuous { tions 
vidual components. The original defini- neighboring organisms, while others a palp: 
tion emphasized flotation, and the most poisonous or otherwise injurious. Sor in th 
common usage at present follows this are temporary and some are permanent $6] 
line of emphasis with supplementary in plankton membership. Amongst t term 
qualification by expressions such as _ porary planktonts most kinds are | idea 
‘‘weakly swimming’’ and ‘‘passively tonic in embryonic or immature stages gani: 
floating.’’ As a matter of fact this em- but some are planktonic only in matu envil 
phasis on flotation and passivity is likely stages. Most of the orders of plants drift 
to convey a wrong idea as to the char- low the Bryophytes are represented i | deter 
acteristics necessary to include an organ- the plankton in some way or other, a1 majo 
ism under the convenient heading which all of the phyla (branches) of the a whe 
is intended to cover all of those not seden- mal kingdom have some kind of 
tary on the one hand and not actually sentation in it. 
or potentially migratory or itinerant on In consideration of the broadly int wher 
the other hand. eate relationships thus sketchily sug gani: 

Indeed, it is readily apparent to any gested it may be obvious that only 1 of ix 
one familiar with plankton that many criteria can be applied in identifi 
zooplanktonts (¢.g., arrow worms) swim of plankton and that they ar 
with power and speed exceeding that of capable of exact delimitation. 1 
most fishes. But their size is so small two criteria are free suspension in ' anin 
that they have to swim many times their water, and lack of capacity to « shou 
own length to traverse a foot of water, their locality of occupation. high 
and the utmost distance covered in a day If any one supposes that free sus} ting 
could be passed in a few minutes by _ sion is a eriterion which always cai Shot 
many fishes. Far removed from the ar- applied precisely he need not go { guis! 
row worms in almost all ways are the discover his delusion. I strongly doubt hour 
large jellyfishes which are much larger that any student of plankton is able t time 
than most fishes (extending over ten or distinguish certain very early larval disti 
fifteen feet) but which can move their stages of whale barnacles from simia! movi 
great bulk probably less distance in a_ stages of many other crustaceans, som Cr 
day than an arrow worm can move itself. of which may belong to the permanent a gr 
As regards passivity, perhaps diatoms plankton. Still less do I believe that eatic 
furnish the best examples and the small- any one would be able to say that a larva ties 
est size of planktonts may be found in ready for attachment to its whale host of \ 
the bacteria. is clearly planktonic in character. | plan 

Amazing as these differences in the may be caught in his net because ! belo 
components of the plankton may be there whale host is within reach, but its rea! othe 
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character is that of a fixed parasite. 
Still more difficult would be the cases of 
some of the parasitic copepods and some 
of the parasitic worms, especially some 
of those less specialized, which might 
leave one host for another and be cap- 
tured in transit. Similarly confusing 
are the eases in which one small organ- 
ism fixes itself to a true plankton or- 
ganism either temporarily or perma- 
nently. It is not freely suspended (or 
‘‘free floating’’ as stated by some defini- 
tions). On the other hand it would be 
palpably absurd to ignore its presence 
in the plankton population. 

‘Lack of control of locality’’ is the 
term which I have adopted to cover the 
idea that ‘‘plankton’’ includes those or- 
ganisms at the mercy of their inanimate 
environment, helpless to avoid aimless 
drifting in moving water or indefinite 
detention in still water. There are two 
major difficulties which may appear 
when attempting to apply this criterion: 
first, what extent of movement permits 
inclusion ; second, how may it be known 
when development of an immature or- 
ganism has earried it beyond this limit 
of inelusion ? 

Coneerning the extent of movement it 
is pertinent to inquire if a rate of transit 
of one mile per hour would exclude an 
animal from the plankton group. Or 
should the limit be placed lower or 
higher? Furthermore, how is the dis- 
tinguishing rate to be recognized? 
Should it be necessary for the distin- 
guishing rate to be sustained for one 
hour, or for any other definite unit of 
time? Should any effort be made to 
distinguish random movement from 
movement apparently purposive? 

Concerning the point of departure of 
a growing animal from plankton elassifi- 
eation one may find his practical difficul- 
ties somewhat embarrassing. A number 
of very small fish may be taken in a 
plankton net and readily recognized as 
belonging to the plankton group. An- 
other catch near by may include some 


as easily recognized as beyond that 
sification. Another include 
of intermediate character. How is one 
to determine the line of distinction? 
For certain rare cases perhaps a third 
difficulty may appear to major 
rank, 1.e€., when an animal apparently 
capable of change of locality habitually 


may 


SOT 


} 
have 


associates with and seeks the protection 
of a plankton organism why should it be 
excluded from plankton classification? 
For example, there are the little fishes 
which the 
stinging threads of the Portuguese man- 
oi-war. By habit they appear to be 
planktonic, by capacity 
pable of choosing locality by directive 
movement). 

It is true that in practical investiga 
tions difficulties may rarely or 
never appear obtrusive. But it 
the less true that they have a positive 
relation to the formation of an idea of 
plankton as a group of things and that 
they can not be entirely disregarded in 
attention to plankton 


shelter themselves amongst 


nektonie (¢ca- 


these 
is none 


comprehensive 
problems. 


ASPECTS OF PLANKTON 


RELATIONSHIPS 


GENERAL 
Supposing that we hazard a guess that 
there are not than 
permanent planktonts (suc- 
cessive generations maintaining a plank- 


more one thousand 


species of 


tonie existence through the entire lives 
of the individuals composing each), and 
not more than ten 
planktonts of all kinds and 
we can not ignore the fact 
of hundreds of these species may some 


thousand species of 
still 


egrees, 
lat any one 


d 
t} 
ul 


times appear in clouds that render great 
areas of water ‘‘soupy’’ or gelatinous, 
and that each single organism 
intricate series of relationships to others 
of its kind; to other planktonts; 

inhabitants of the sea; to the pl 
and chemical 
water, of the air, 
the coast lines and of the land; 
raphy and geology of the region; and to 


bears n 


to othe r 
ysical 
the 


of the sea bottom, of 


characteristics of 


to topog- 
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solar radiation and other astronomie in- 
fiuences. In other words, the funda- 
mental proble ms of the plankton are not 
only profoundly intricate as concerns 
marine organisms but they are insepar- 
able from many of the fundamental 
problems cf oceanography in general 
and of cosmography. 

While it is obvious that the ramifiea- 
tions of the threads of relationships in- 
volved in the solutions of these proble ms 
are beyond the limits of human capacity 
to trace in detail, it is also obvious from 
practical experience with problems of 


++ 
t 


nature that certain figures or pat 


{ 


+} 


formed by the intersections of 
ramifications may be traced and the 
formation applied in approximati 


tions which serve the purpose ot 


solutions for ordinary needs. 


AVENUES OF APPROACH TO PLANK 
PROBLEMS 


+ 


According to the needs or 
the cbserver or investigator there are 
several different avenues of approach to 
plankton problems, involving more or 
less distinctly different statements of the 
problems and their elements, more or less 
distinctly different methods of solution 
and more or less distinctly different 
views as to the degree of approximation 
to a true solution which may be accept- 
able. 

To a physical oceanographer problems 
of the plankton (or, indeed, any prob- 
lems of marine biology) may appear to 
have only academic or theoretic interest 
or value. He may see readily enough 
that differences in abundance of organ- 
isms may cause differences in rate or di 
rection of flow of certain limited masses 
of water, that accumulation of organisms 
or masses of organic remains may make 
significant alterations in contours of 
ocean basins, and that physical proper- 
ties of sea water may vary under certain 
relationships to organisms, but he can 
not see that the influence of organisms 
is appreciable when compared with 


square 


eases 


hat certal 
destructive to 
equipment an 
related to pro 
portunities the 
and exploitat 
cerned the pl 
highly specific and de 
Hi 


certain temporary com] 


~AmarPruw : ‘ " ‘ 
S primary interests 


plankton larval stages of 
other borers, unattached 

nacles and other encrusting org 
briefly, in those stages showing 
ability to lethal agents or suse 
to deterrents. But if he conclud 
some other kinds of plankton org 
may yield, or help to yield, p 


commercial value, he may ex! 


mary interest in plankton 
t 


and in characteristies of pla 
duction and maintenance which n 
directly or indirectly used for 
vantage. 

A commercial fisherman is lil 
take no interest in plankton proble1 
less he can be econvineed by son 
that an acquaintance with plat 
necessary in order to develop a1 
tain the fisheries. Once convinet 
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} 4 
piank 


4 


, 
ny ceologist who r n to an un- 


; 


inding of the structure a rigin 
enormous areas of the earth’s surface 
ay must give at least a little atten- 
to plankton organisms of remote 
wie time. If his work is purely dé 

riptive or narrowly restricted toa par- 

ar type of structure (e.g., lava for- 

ons) he may avoid any definite 

nsideration of plankton, and in a great his 

leal of geologie work plankton may be able tha 

ignored or else discussed in collective tions to these 
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of small units. He is accustomed to 
dealing in large units of time and space 
and his background of millions of years 
and of geologic horizons inclines him to 
prefer inclusive statements and general 
units if they can be made to answer his 
purpose. Even an “‘oil geologist,’’ who 
may be supposed to constitute an excep- 
tion to this generalization, is primarily 
interested in exact determination of 
foraminifera and diatoms because he 
wants to use them as identification marks 
for strata may or may not be 
promising for oil. He gives little atten- 
tion to other features or relationships. 
Briefly, it may be said that a geologist’s 
approach to plankton problems is with 
the definite intention to study them only 
to the extent necessary to give him a clue 
to the solution of his particular set of 
geologie problems. 

There have been, and still are, many 
group specialists giving attention to 
marine plankton of one type or another; 
é.g., copepods, arrow worms, pteropods, 
dinoflagellates, 


which 


tunicates, coelenterates, 
foraminifera, radiolarians, diatoms and 
bacteria. Many of these specialists have 
no interest in plankton organisms except 
that of discovery of new species and 
varieties, or at least new records of oc- 
eurrence. For such as these only one 
plankton problem exists and it is ex- 
tremely simple, amounting merely to the 
collection of material which may be ex- 
pected (or at least hoped) to yield one 
or more specimens ‘‘new to science.’’ 
But there is a considerable number of 
specialists whose interests are broader. 
While they like to find new species and 
varieties and new records of occurrence, 
they also wish to know the local condi 
tions which are, or may have been, re- 
sponsible for these new discoveries and 
to understand the fundamental condi 
tions responsible for the close similarity 
of representatives of known species 
and varieties over wide oceanic areas. 
Through this broader interest a few may 
be led to a comprehension of the need for 
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understanding the ocean as a wi 
environment rather than as a mixtu 
environments containing certain fi 
capable of arbitrary separation 
amination for use in exp! 
phenomena exhibited by the part 
plankton group. I regard this dif 
in comprehension as a matter 


and 


portance because it seems to me tf 
servations on any oceanic featur 
perature, for example) are mor 
to receive reliable interpretation 
biologist who regards temperaturs 
attribute of the oceanic whole than 
from one who regards temperatur¢ 
phenomenon involved 
relationships to the s 


abstract 
essentia! 
best, the approach by one who is 
clalist from personal preference \ 
by expansion from the investiga 
his particular group of organisms t 
vestigations of the influence of asso 
organisms and of chemical and p! 
phenomena upon the characteristi 
significant in 


expansio!1 


garded as his spec 
Obviously, the degree of 
the basis of his specialty will vary 
mously with the 
investigator and with his control of 
and Theoreti 
expansion might proceed along pr 

lines to the limits of the planktor 

the whole oceanographic field. P) 


inclinations of 


sources facilities. 


eally, it is generally confined to a 
the more 
nomena and to minor excursions in 
direction. 

It may be surprising to some p 
to suggest that professional polit 


obvious of associated 


may have any concern in planktor 
vestigations or that they have seriou 
influenced the direction and progress 
such but it 
true that they have taken interest 
exerted influence. In practical dis 
sion of plankton problems it is 
fore pertinent to inquire as to 
views of these problems influence th: 
tions of a politician toward them. W 


investigations, is cert 


rare exceptions his sole interest is in t! 
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ersonal advantage which he may derive almost identical 
m attention to such problems. must be found ma 
Usually such advantage may be obtained istics of materials hand 
one of two ways: first, by promoting consequent modes of operat 
some investigation favored by his con- to the chemical oceanog 
stituents or appearing direct! 
em; second, by promoting some whom, with eq 


y Leneficial biological oceanogral 


spectacular investigation which called an ecolog 

- has practical values or which can In what way « 

veneered with a show of practicality. rapher differ fro 
man from an oyster-producing section sea water? E 


uld take an interest in the extent of toward which 


ot plankton for food by oy sters and who examines a sample of sea v 
he possibility of cultivating some do it as thoroughly and a 


nds of plankton to help increase quan- chemical oceanograp! 
and certainty in oyster production. is to be satisfi 
ere his interest would usually end and to regard | 
might be a detriment rather than an when he feel 
| to investigations caleulated to reveal chemical ¢ 
e character and relationships of plank- Not so the chemi 
ton as oceanic phenomena. Perhaps it regards the sample as merely 
s not too much to say that whatever the tion of what could b 
lesiderata agreed upon by scientific ex- of water taken from the ocean 
perts proposing a program of investiga- tain time and place and preserved und 
tion of marine plankton it can not be a certain set of conditions. He knov 
aced in effective operation until it has that there are thousands of cubic mil 
been more or less revised to conform to of sea water which may differ from 
he views of one or more individuals sample in a number Ot interesting am 
primarily interested in its relation to important details, and he knows that a 
eir standing with the public. Evi- true understanding of the oceanic mass 


; ht 


dently this is a vood point to introduce as a chemieal mixture can be obta ned 
in assertion (which is also pertinent to only by detailed examination of all parts 
ther connections) to the effect that one under all of their circumstances of 

f the most important features of plank- istence. It does not matter that 

ton problems is that including the _ alizes the impossibility of reaching 
human influences involved in their solu- objective, because every step f 


| 


takes toward it brings vast returns 


So far I have been discussing the nat- establishment of probabilities and 


ural avenues of approach of individuals practical approach to understanding 
who usually would be content with fundamental features and of norn 
broad statements and gross terms of so- trends in changes of relationships. 
lution of plankton problems, or of those the plankton he recognizes one of 
who would be satisfied with incomplete most prolific sources of localized ¢ 
statements and limited terms of solu- in chemical characteristics of the w 
tion if bearing obvious or superficial re- as a fluid mass, and in it he also recog 
lationship to some problem already hold- nizes one of the most disturbing sub 


4] 


ing a commanding place in their estima- stances suspended in this fluid. He 
tion. Now I wish to speak of two who recognizes, or soon learns, that 
theoretically at least) have so much in kinds of chemical change are closel) 
common that their approaches must be lated to particular species of plan 
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and that these changes may vary some- under way or accomplished for th: 
what according to the condition of the as a whole (or for az y designate 
organisms. is evident, therefore, that indefinite series of questions and d 
he is interested in small units: in daily tive problems crowd fo 
or hourly changes, in species or even From these some may be selected 
varieties, in age, in activity and in other in much the same way as those just 
features of plankton existence which de- tioned. For example, there is the 
mand close scrutiny. tion of geographic distribution: is 
The biological oce anograph¢ r recipro ton present throughout the ocean, 
eates most of the technical interest of designated part thereof? Then 
the chemical 
some of his own. In superficial appear- plankton always present where 


oceanographer and adds_ the question of distribution in 


’ 


ance his view of the ocean is somewhat (or absent where no 


h 


different since he regards it prima1 ent at all seasons 
as the residence of groups of living indefinite periods 

things definitely specialized to meet its there is the question of 
conditions. In practice this appearance’ tion: is plankton found at all 
tends to be lost because he can not ac- at particular levels at all 
times? Also there is the 


eount for numerous characteristics of 
structure and behavior without using whether all components of 
the view-point of chemical and physical group are alike in 
occanographers. For some of his solu- and with respect 
tions of plankton problems he need not’ such relations, 

use units so small as those generally re- the peculiarities of 


quired by the chemist, but for many f Having established a knowledge « 


| 
+ 


them his limits must be just as rigid mal conditions with respect t 
and just as restricted. Considering the points, it is possible to atta 
ocean as a whole, plankton problems, no subsidiary problems as_ those 
less than others of great magnitude, pr ticular relations to temperature, 
sent certain broad features for prelimi- ity, oxygen content, alkalinity 
nary attention. First, after finding peting organisms, beneficial ¢ 
that such things do exist in the ocean, with other organisms, injuri 

is the problem of finding what they are, tacts with such organisms, influ 
of naming them and describing them, affecting life histories, influences 
and of classifying them so that any ques- ing abundance at different times 
tions concerning them may be intelli- places, and indefinite numbers of 
gently discussed. With such things problems. 





THE AMERICAN PLANT MIGRATION 


By Dr. BERTHOLD LAUFER 
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ALPHONSE DE CANDOLLE’s famous heterogeneous 
ok, ‘‘Origin of Cultivated Plants,’’ sueceed on 
ks among those monumental produc- 
ns of science which, although written 
generation ago and on numerous 
nts out of date, will always remain 
fresh 
irch for ge atiol . Bot- 


and agriculture, as well 


as history 
| ethnography, have advanced so 
lly since his day that many are now 
ilified to add new contributions to 
problems discussed by him, but no 

e at the present time would be able to 
ist his book so as to make it conform 
n progress An alliance of 
eholars—botanists of all shades 
agriculturists, horticultur- 

wlogists, orientalists, histori 

would be reat ired to cope 
quately with a task of such magni- 


tude. Should such a plan ever be con 


lered, it is hoped that a fundamental 

ficiency in de Candolle’s book will be 

ijusted. One may peruse this great 

revel 1} — ' . 
neyelopedie¢ work many times, our 

memory may retain a number of facts deavor, | 
rtaining to this or that plant, as our comitant 


personal inclinations may lead us; yet stabl 


and 
no lasting impression will remain on our economic life. 
minds as to the significance of plant and fruitful, 
cultivations in the development of plants must b 
mankind. tory of plant-migrations 

The reason is obvious: t} e subject is At the present time almost evs ry 
not presented in correlation with human is almost everywhere, and we ar 


lture. The division ot the book is to learn whi t] er it was the re alt 
purely mechanical: there are five main if not, how and when it has 


‘tions dealing with plants cultivated place. Looking at our country, 


Sf 


‘or their subterranean parts, for their ognize without diffic 

stems or leaves, for their flowers, for plant-cultivations: 

their fruits and for their seeds. Under the aborigines of America, 
these botanical categories, the most several varieties of bean, 
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squashes, sunflower, Nicotiana rustica, 
ete., subsequently adopted by the white 
settlers, who also succeeded in eultivat- 
ing wild species of North America, as, 
for instance, the grape; (2) plants intro- 
duced from England in colonial times, 
like wheat, barley, rye, oats, buckwheat, 
apple, pear, ete.; (3) American plants 
introduced from the West Indies in the 
seventeenth and eighteenth centuries; 
(4) numerous plants brought over from 
China and Japan from the eighteenth 
century onward to the present day. 

In countries like India and China, con- 
ditions naturally are more complex, the 
stratification is deeper. In China we 
find from the earliest times a few culti- 
vations typically Chinese, as, e.g., the 
soy-bean, peach and apricot; others in 
common with the Sino-Tibetans or Indo- 
Chinese, the congeners of the great stock 
to which they belong, like oats, hemp 
and many species of pulse and Allium 
(leek and onion) ; others, like wheat and 
barley in common with western Asia, 
and rice in common with southeastern 
Asia. From the latter part of the sec- 
ond century B.C. the introduction of 
exotic plants sets in, inaugurated by 
alfalfa and grape-vine brought back 
from Fergana by the first Chinese ex- 
plorer, General Chang K‘ien, and fol- 
lowed by a long retinue of other Iranian 
and west-Asiatie plants, this great Ira- 
nian plant-migration, described in detail 
in my monograph, ‘‘Sino-Iranica,’’ con- 
tinuing for fourteen centuries. Simul- 
taneously the Chinese absorbed what is 
now southern China and advanced to 
Tonking and Indo-China, adopting all 
the useful plants they encountered in 
that subtropical area and amalgamating 
the type of southern garden-culture with 
their old northern plow-ox culture. The 
last phase of this development is signal- 
ized by the introduction in the sixteenth 
and seventeenth centuries of a large 
number of species of American origin, 
which added a considerable plus to the 


already naturalized quota, w 
striking result that almost a 
plants of the universe are now e! 
by Chinese husbandry. 

In determining the steps in th 
American plant-migration, the 
of the Chinese are of fundament 
} 


+ 


portance, as no other nation 
served fuller and more exact ace 
agricultural events and innovati 
ean hardly be fortuitous that 

without exception, which are ju 


garded as American, are plac 
record by the Chinese as havin 


introduced into their country 

latter half of the sixteenth or be 

of the seventeenth century. Kor 
Japanese traditions move along t!] 
line; and wherever documents ar 
disposal, as in Siam, India, Pers 
Europe, the same result is echoed 
every quarter. Let us supposé 
moment that there were no bot 
America, that we were ignorant 

achievements in agriculture of thi 
ican Indian and that we did not 
possess the European herbals of 

teenth century which successiv: 
scribe the novel plants as intr 
from the New World—even this 
the case, merely on the basis of « 
perience with the situation in As 


4 
\ 


might justly claim that, from a histo. 


view-point, all plants like maize, s 
species of Phaseolus, potato, | 
manihot, tobacco, pineapple, 
papaya, Anonas, Capsicum, 
agava, sunflower, cashew, arnotto, 
tomato, prickly pear and many 
must have originated in and hailed 
America. All these cultivations 


their products were a revelation t 
peoples of the Old World and ent 


unknown there prior to 1492. 
This conclusion is further linked 


my conviction of the independen 


aboriginal American agriculture 


of the Old World cultivated plant: 


found in pre-Columbian America ; 0 


{ 


N 


y 
i 
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ther hand, none of the American culti- operations of a uniform character 
vated plants occurs in Europe, Asia or ing a definite scheme, but it was : 
frica prior to the age of discovery. romantic chapter composed of 
ere never was a direct prehistoric in- variety of good plots and stori 
terchange of plants between China and from a picturesque background i 
Mexico, or between Oceania and Peru; perspective. Ni 
here is not the slightest foundation in of Europe a 
yr such like speeulations. The in iards, Portugue 
eenuity and accomplishments of the glish and Hollande1 
American Indian in agricultural prod- over a vast are: 
ts are deserving of our highest ad lantie coast of Car 
ation. The mere fact that the plants Virginia, down to F 
iltivated by the Indians had really Mexieo, the West Ind 


+ 


been brought into a perfect state of cul- well as along the Pacific 

vation as early as pre-Columbian times’ shores of Mexico 
mitted the white man’s colonization Peru and Chile 

made the propagation of these eul- history the oceans develo) 

tions over the Old World possible ; artery ol plant commu! 

hat the white man applied to them plants crossed both the Atlantic 
were solely improved methods of cul- Pacific, directly to Europe and Afr 


ire. From numerous biological data, eastward and to Asia and the O: 


s revealed by the differentiation and Islands westward. It was a world- 
riation of corresponding cultivated crusade unparalleled in the micro 
nd wild forms, it may be inferred that of previous ages. The transatl: 
Indian agriculture must be not cen- the transpacific 
turies, but thousands of years old. coeval, and we fac 
Of all plant-movements, the American that in India, C 
ant-migration, although the most re- several American 
ent, is the most extensive, the most baeco, suddenly clashed in 
rominent, the most universal and the head-on-collision, by encircling the ¢ 
most momentous in the world’s history. eastward and westward simultane 
It therefore merits profound study in The gifts of the New World we 
ery detail. It has encompassed the of a democratic character and 
in its entirety, made its influence world-wide appeal; tobacco co 
felt everywhere, changed the surface of all peoples of th 
the earth and brought mankind together 
into closer bonds. For the student of that does not 
Old World agriculture it is essential to islanders of tel Tobago 
have a clear conception of these intru- more universally consumed 
sions, if he is eager to know what plants other narcotic, has profound 
riginally belonged to a certain culture enced the economy of most nations 
area. signally affected social customs ani 
The history of American plants is moted sociability. In a spirit 
also more instructive and fascinating tude. Chinese and Japanese 
than that of any other plant-movement, stowed on tobaceo th 
for each American plant has its distinct amiability’’ (ai-h 
and individual type of history: the mi- plain, ‘‘on acco a 
gration was not a single event that might feelings entertained toward one another 


be told in a few pages, or a series of by all classes of mankind since its use 
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has 


has Tobacco 


proved the greatest peace-maker of man- 


become veneral.’’ 
kind 
than 


quillity, 


and contributed in a higher degree 


all pacifist movements to the tran- 


comfort and happiness of an 
overwhelming majority. 

Maize, peanut, batata and potato have 
added a considerable share to the means 
of human sustenance, and consequently 
to the 


of population, notably 


wealth of nations and the increase 


in those countries 
where the ordinary cereals are of diffi- 
Batata and 
potato, in particular, are invaluable as 


eult or costly cultivation. 


famine crops, and in times of drought 
and seareity have saved the lives of mil- 
lions of people. In many parts of west- 
ern, central and southeastern Asia there 
are numerous destitute peoples cooped 
up in barren mountain-fastnesses, much 
like the tribes in the highlands of Peru, 
now subsisting exclusively on maize and 
potatoes; and we wonder how they ever 
managed to live prior to the discovery 
of America. 

The subject of 


plants is so vast that on this occasion I 


American cultivated 
can merely give a brief abstract of some 
of my results. An extensive manuscript 
is almost ready and will be published at 
some later date. One of my results, I 
hope, may be of particular interest. It 
was hitherto unknown, at least to those 
who have widely written on the subject, 
when and how the potato reached North 
America. De Candolle merely dilates on 
speculations to the effect that some in- 
habitants of Virginia, perhaps English 
colonists, received tubers from Spartish 
or other traders 
turers, during the ninety years which 
had since the discovery of 
America. Wittmack, Brushfield, 
Safford to whom we 
monographs of the potato, are equally 
vague. It almost grieved me that we 
should be ignorant of the facts accom- 
panying the introduction of the potato 
into our country, while almost all other 


travelers, or adven- 


elapsed 
Roze. 


others, owe 


and 
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nations have preserved a recor 
hence I set delv: 
early history of Virginia, but 
Finally, after 


to peruse 


event; out to 
several 
the o 


and was 


success. 
quest, I chanced 
tory of the Bermudas,”’ 
rewarded by finding the desired 
tion. 


In 1613. the 


brought 


cood ship BE 
from England 
The ‘‘ Historye of tl 


+ 
LU 


potatoes 
Bermudas. 
mudaes,’’ aseribed 
Smith (1580-1631 
thaniel Butler, 
1619 to 
follows (p. 
into 


others 
of B 
reports this 
“i. 
partes 


by 
governor 
1622, 
30): 
thes 
sent 


from 
as 
certa 


Eng! 


brought 
tatoe 
which 


rootes from 


being planted and 


very well, wer by negligence 
lost; at 
revived 
they have since encreased into 
at the 
to the 


Bermudas tl! 


last, by a lueky hand 


from two cast awaye 
serve 
a maine reliefe 
It was from the 
potato was further transmitted 
ginia. On December 2, 1621, (¢ 
Nathaniel Butler, 


mudas, sent from ‘‘St. Georges 


store. and 


inhab 


governor 


Sommer Ilands,’’ to the governor o! 


ginia (Francis Wyatt) two larg 
fitted al 
kindes and sortes of the country 


chests, ‘‘wherin were 


and fruicts, as Virginia at that tin 
until then had not, as figgs, pomeg 


ates, oranges, lemons, plantanes, 
canes, potatoe, and cassada rootes, 
[papaya], red-pepper, the pritle 
[prickly pear], and the like’’ 
In the following year. 


> 


‘*bareke took from the Be1 


p. 277) 


ginian 


twenty thousand waight of potat: 


All tl 
of +} 


the least’’ (ibid., p. 285) 
record in the ‘‘ History 
mudas.’’ The fact that 
actually planted in Virginia at t! 
moment of the first introduction 
firmed in letters sent from Virg 


her wer 


and 


flouris 


present 


of th 


| 


l 


potatoes 
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vol. 19. 


1621 and published by Purchas 
151): it is intimated there that 
December last they had planted and cul- 
ited in Virginia potatoes and sundry 


‘in 


r Indian fruits and plants not for- 
Virginia, which at the 
e of their said letters began to pros 


riv seen in 


er very well.’’ 
The potato, accordingly, entered this 
intry, not as surmised by de Candolle, 
rough an alleged band of Spanish ad- 
‘ers, but in a perfectly respectable 
unner—from England by way of Ber- 
fortune, of 
originally a 


It is a 

that the 
lenizen of Chile and Peru, appears as 
, naturalized Englishman in the United 
This result is bound to modify 
toa large extent the entire early history 
f the potato as it has hitherto been con- 


prank of 
potato, 


States. 


The potato had arrived in England 
bout 1586 or a little later. 
time the belief was entertained by botan- 
sts, even by H. Phillips and de Candolle, 

at the openauk, described among the 


For a long 


wild roots of Virginia by Thomas Hariot 
n his ‘‘Brief and True Report of the 
New Found Land of Virginia’’ (Lon- 
don, 1588), was to represent our potato, 
that Hariot had brought his openauk- 
potato to England, and that from this 
source it was received by John Gerard, 

first English botanist raised 

potato and described and figured it 
‘*notato of Virginia.’’ 
openauk 


who 
inder the name 
This speculation is erroneous: 
is not the potato; Hariot does not claim 
that he ever took tubers of potatoes to 
England: indeed, he does not at all 
speak of potatoes, nor does Gerard men- 
tion Hariot’s name or the openauk in 
‘onnection with the newly introduced 
potato. Hariot described openauk as ‘‘a 
root found in moist and marsh 
grounds growing many together one by 
another in ropes.’’ The potato certainly 
does not grow in swampy soil, and never 


wild 


occurred spontaneously in the United 


States or 
represents 

Apvos tuberosa, popularly) 
nut or Indian 

of food 

formed 

University 

Penobscot there 

applied to the groundnut 
it may, from the d f 
of the Bermudas’’ 
that ‘‘the potato 
which at that time and unt. 
is, 1621] Virginia had not,’’ 
could not have been 
and the fact remains that not : 
account, report or letter from V1 
up to that date makes any mention 
the potato, 
most frequently mentioned 


one 


known 


) 
+ + 


while after this date 


’ , 
aque the 


The question as to whom is 
honor of having first brought the potato 
to England is still deadlocked: the docu- 
ments fail us. The principal testimony 
around which the history of the plant 
in England 
merely states, ‘‘It groweth naturally in 
America 


period, means Sou 


pivots is Gerard’s who 
[this, in the language of the 
1 America|, where it 
as reports ( 


l 


was first discovere: 
time | 
Virginia, ot 


; LuUS1US, 
roots 
ealled 


which grow and prosper in 


since which have received 


hereof from herwise 
Norembega, 
my garden as in their own native coun- 
try.’’ 
illustration of the 


Gerard’s lengthy description and 


potato has heen 


harshly criticized, especially in England, 


but rather unjustly ny fort 


heoming 


book, where the history of the potato 


in England is tre: at great length, | 
have committed myself to a 


defense of Gerard’s account, 

one of fundamental h 

tanee. Our imagination, of course, | 
to attach the 


a plant to the 


KeS 
introduction of so useful 
idual, 
fame. 
Walter 
this 


name of an indi 


especially to one of historical 


Sir Francis Drake and Sir 
] } 


Raleigh have been considered in 
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connection, and it is possible that one typhoon, was stricken by a famin 
or the other may have had a share in_ governor of the province, Kin Hi 
the introduction, though documentary dispatched a commission to Lu 
evidence is wanting; Raleigh is credited the Philippines with instruct 
by popular tradition also with the intro- search for food-plants which n 
duction into Ireland. lieve the pitiable plight of his 
The potato had to struggle for over Luzon then was thickly sett! 
a century in Europe before it met with Fukienese, who advised their « 
general recognition; a rapid advance in men to take the sweet potato 
its propagation was made in England The Chinese chronicle has it 
only during the eighteenth century, and men beyond the sea, that is, th 
in France and Germany still later. iards, had strictly prohibited 
The civilized nations of Asia, while portation of the species, so 
they adopted numerous plants from Chinese were compelled to have 1 
America, have not yet cast their vote to subterfuge.. They wrapped 
in favor of the potato, but treat it rather around the tubercular roots of | 
indifferently or even disdainfully. This till they had the appearance 
attitude is not the outcome of prejudice cables, and pretended to load tl 


+} 


or an instance of inherited conservatism, with ropes. Thus they safely 
as is often insinuated, but has its cause Fu-kien in 1594 and taught th: 


in the system of nutrition which prevails patriots the cultivation of tl 


among those peoples and in which there plant, which was greeted w 
is no place or vital necessity for potatoes. bounded joy and which stemn 


To be sure, the potato is grown almost tide of famine. In a short time s 
everywhere in Asia, and is a favorite agricultural treatises and poetical 
dish of all poor mountain-tribes, even positions in honor of the batata we. 
in China; but nowhere has it deeply duced, and like a prairie-fire its ¢ 
affected agricultural economy, nor does tion spread over all parts of the ec 
it offer a continuous stream of logical The economic value and the hig! 
development. Not being national, its  tritive properties of the newcome 
history is purely local and split into a at once reeognized. It is unmist 
series of incoherent efforts of a sporadic described and figured and earefu 
and isolated character. tinguished from the many native s 

On the other hand, the batata or sweet of Dioscorea, with which the batat 
potato was never duly appreciated in frequently confounded: the Chines 
Europe, but proved a prize-winner in all it the ‘‘foreign Dioscorea’’ or 
the Far East. The admiration and en- ‘‘Dioscorea of Governor Kin,’’ at v 
thusiasm, nay, ecstasy with which the jnitiative it was introduced, and 
batata was received in China, Luchu advisedly that it was previously 
and Japan has no parallel in the annals known in their country. In 1786 a 
of plant-introductions, and its history in in its ee. 
those countries is a little romance hardly o¢ tis charge ix contemporaneous S$ 
excelled by any other useful plant. As _ sources; while the regulation somewhat 
it has never been recorded from Chinese of Spanish policy, no other example of 
sources. a condensed digest of the story rigid exclusivences is known to me, al 
is herewith presented. In 1593, the reaping. 9m aces, aeaueel 
province of Fu-kien in southern China, 9 aggrandize the perilous nature of 
presumably owing to the ravages of a_ venture. 
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rial order was issued to encourage the 
itivation of the batata as a means of 
reventing famine. 
From Fu-kien it was transplanted on 
one hand to Formosa about fifteen 
vears later, and on the other hand to the 
At that 
time the Luchans still formed a kingdom 
the 
emperor, 


Luchu Islands as early as 1605. 


though recognizing 
the 
‘ugun, superintendent of the Chinese 


settlement in Napa, the chief town of 


their 
S vereignty of 


own, 
Chinese 


» archipelago, presented a native vil- 
chief, Masatsune, with cuttings of 
plant; he eagerly studied its mode 

cultivation and promoted it in his 

intry. In front of Nugun’s tomb a 

morial pillar has been erected, and 
is canonized under the name Mmu- 

ishume, that is, Ancestor of the Tuber. 
m Luchu, where famines are frequently 
used by typhoons, the plant has served 
sa real life-saving device; and as early 
seventeenth century it became 
roughly nationalized and next to rice 
> most important article of food; it is 
still the daily bread of the islanders. 


S the 


A Japanese farmer, Maeda Riuemon, a 
native of the province of Satsuma, made 
the acquaintance of the batata while pay- 
ng a visit to Luchu in the latter part 

the seventeenth century. On his re- 
turn home he introduced its cultivation 
into Satsuma, and from there it was dis- 
seminated over the northern provinces of 


Tans 
Japan. 


Riuemon’s tomb is known as 
Kara-imo-den (‘‘Temple of the Sweet 
Potato’’), where and 

tumn the soul of this simple farmer 
receives offerings from his grateful coun- 
trymen. The earliest Japanese treatise 
n agriculture, the Nogyo-zensho, written 
by Miyazaki Yasusada in 1696, gives a 
very full account of the nature and 
method of cultivation of the batata, and 
was followed by two substantial mono- 
graphs in 1716 and 1734. During four 
years of searcity, in 1832, 1844, 1872 and 
1896, the people of Japan were saved 


every spring 


solely by sweet potatoes 
follows sult 
Luchu 


Diosecorea. 


clature 
facts: in 
Chinese 
Luchu Dioscorea, and in 
Japan as the Satsuma Dioscor 
De Candolle and all 


gators, who blindly foll 


previous 
wed 

misled by a superficial statement 
Bretschneider, who according to 

dolle ‘‘has proved that the 
the first time 
book of the 


our 


speck 
deseribed in a 


! third ec 


second or 


This, 


and refers to a spec 


however. is 
Dios 
This 
of an alleged Asiatic origin of tl 
heralded in 

fallen. In de Candolle’ 

be added, however, that 
ualized 
of an 


era 
€sS Ol 
hatatas 


to Convolvulus bulwark 


numerous books, 


‘*powerful argum 
American or and 


latter appeared to him much stronger.”’ 


igvin, 
But there was no prehistoric interchange 
of the plant between the New and Old 
Worlds or 


mated by him; 


vice versa, 
the pli 
American origin 
into the Old World only after the dis 
fact, 
from which a pre 
Africa of the 
might be reasonably deduced. In 


one of and migrate 


covery. In there t a single 
Columbian 


batata 


document 
existence in Asia or 
India 
it makes its appearance toward the end 
of the sixteenth century as an introduc 
tion due to the Portuguese, and is 
in all 

Portuguese-American term 
the called 
Java and Bali catela, based on Castela 


known 
the 
On 


Dravidian languages under 
hatata 
Moluceas it is castilian, on 
Castilian. it is maintained 


serious scholars that the batata has been 


even by 
a native of the South Sea Islands since 
ancient times. I fail to see any tangible 
for this 
usually confusion with other species like 


evidence opinion, There is 
Ipomoea mammosa, a Convolvulus-like 
plant with an edible root, but of a dis- 


tinct botanical character; this is a native 
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of the Moluccas, where it is also culti- in its migration with a fair 
vated, and this is probably the batata accuracy. 
mentioned by Pigafetta on the Moluccas The pineapple, the king of a 
in 1521. The early Spanish records, as it has frequently been styled, 
e.g., those relating to the discovery of the to the order Bromeliae, which co: 
Solomon Islands, mention taro and two twenty-eight genera and 176 sp: 
kinds of yam, but not the batata, and natives of the American conti 
the Spaniards coming from South insular groups, whence their dist: 
America were surely familiar with this to many parts of the Old W 
plant. Batatas, together with maize, taken place. It is a particularl: 
squashes and Phaseolus pallar, were in- esting point that in consequ 
troduced from Peru into Tahiti by a_ long-continued cultivation the 
Spanish expedition of 1772 under Don cultivated varieties of Ananassa 
Domingo Boenechea, and a few years have become seedless. This el 
later Andia y Varela reports that the istic feature was emphasized as 
Tahitians grow two or three varieties of as 1557 by André Thevet—a sur 
it. The Maori of New Zealand make a_ festation of the great antiquity 
clear distinction between their native cultivation in pre-Columbian <A: 
species and that subsequently introduced Seeds are so scarce in the West | 
from America. that there is seldom more than a 
Finally, there is the testimony of the one found even in thirty or forty 
early discoverers of America and the The plant is therefore usually 
contemporaneous European botanists, gated by means of crowns, slips, s 
above all that of the great Clusius, who and rattoons. The crown furnish 
visited Spain in 1566, where he observed most vigorous plants and yield 
and described three varieties of batata. finest products. Plants are raised 
He states that it grows spontaneously in_ seed only for breeding purposes, 
the New World, whence it was first view to obtain novel varieties, but 
brought over to Spain. ‘‘We sometimes quires from ten to twelve years 
have them fresh in Belgium,’’ he adds, ture a plant from seed. The wild | 
‘‘but they will not germinate here, the apple, on the contrary, is full of s 
country being too cold.’’ Nicoloso but small, seldom larger than an a 
Monardes, physician of Seville in 1572, stringy and rather acidulous in 
likewise discusses the batata as a native It is only due to the process of cu 
of America and as widely cultivated and tion that the fruit has acquired its 
consumed in Spain in his time. size and superior flavor. This \ 
The history of the pineapple is of par- accomplished fact when the first 
ticnlar interest because it is so strikingly plorers of the Antilles and South <A: 
individualistic, quite in distinction from ica made its acquaintance. 
that of maize, which is so impersonal. The documents at our disposal 
A plant of such remarkable character- rant the conclusion that at the tim 
istics challenged the attention of all the conquest the pineapple as a 
observant travelers. There is hardly oughly cultivated plant occupied 
any other plant the history of which is area of Brazil, Guiana, Colombia, | 
illuminated by such a flood of interest- of Central America and the West Ind 
ing documents. More thantwo hundred As early as 1519 it is mentioned in Br 
documents bearing on the pineapple by Pigafetta as ‘‘a fruit resembling 
have been brought together by me, and pine-cone, extremely sweet and sa\ 
these have enabled me to trace the steps in fact the finest fruit in existe: 


Wal 


+} 
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André Thevet visited Brazil in 1555-56 
ind correctly figures and describes the 
t under the Tupi name nana. It was 
n medicinally employed by the na- 
tives. who also made a strong wine from 
[Thevet’s statement, that ‘‘the fruit 

ars no seed whatever and is hence 
planted by means of small slips, as fruits 
ire grafted in our country,’’ bears out 
that the cultivation in 


many 


he tact Brazil 
ist have been many, 
ld. Jean de Lery, the Huguenot clergy- 
man, who eame to Brazil in 1557, is the 


centuries 


first to employ the word ananas as being 
from the language of ‘‘the 
Savages.’’ Christoval de Acufa, in 
1639, found the Indians of the Amazon 
Valley using pineapples as food. In his 
(London, 1596 


‘great 


rived 


‘“Diseoverie of Guiana’’ 
Sir Walter Raleigh speaks of 
abundance of pinas, the princesse of 
fruits, that grow under the sun, espe- 
cially those of Guiana.’’ 

Although not mentioned by Colum- 
bus himself, the placed 
on record by his contemporaries and 
epigones, who made use of his and his 


pineapple is 


companions’ diaries, letters and reports; 
first of all, by Peter Martyr d’Anghera, 
who offers three notices of the curious 
plant in the second and third decades 
of his De Orbe Novo, first published in 
1516; this is the earliest record of the 
pineapple in existence. Martyr 
scribes it as an herb resembling a pine- 
nut, artichoke or acanthus, raised in the 
gardens of the West-Indian islanders, 
worthy of a king’s table; King Ferdi- 
nand of Spain had eaten a fruit shipped 
from Darien and awarded to it the 
highest praise. A lengthy, though some- 
what verbose and cumbersome descrip- 
tion, is inserted in Oviedo’s ‘‘ Historia 
general y natural de las Indias’’ (1535). 
There are numerous old accounts for 
Cuba, Porto Rico, and other 
where many varieties were raised at an 
early date. 

In ancient Peru, the pineapple was 
unknown: it is conspicuously absent in 


de- 


islands, 


Peruvian areh« 
any graves, nor 
tery vessels 

** Historia nat 
Indias,’’ stat 

in Peru, but 
the Andes, and 


frow 


into Peru from B 


asserts that, accord 
trustw 
fruit was transn 
Peru. The 
especially 


that dates back 


rthy old 1 


somewhat subject 
is no doubt ol the 
was not import 


It not 


size this point, in view of the inforn 


the conquest amiss to em] 
given in the ‘‘ Trea 
the 

Europeans in Peru, 


sury < f Bota \ , 
pineapple first became known 


where it is ealled 


¢ 


and most of our ¢ 


lictionaries, even 
English Dieti 


nands;: 

the Oxford New 

wrongly define 
In fact, tl 


in any Peruvian language, or in Spanish. 


nary, 
manas as a Peruvian 
word. is word does not exist 
From the reports of Thevet and de Lery 
it is perfectly obvious that the word 
originated in Brazil, where it still occurs 
in Tupi. The Brazil Portug 
has conquered all vernaculars of Africa, 


1ese Term 


India, Malaysia, and all European lan 
the exception of m 
| 


guages, with 
English, pineapple being modelec 
while 


eighteenth cent iry Snglish 


Spanish piia seventeenth 
lInandas 
still frequent 
The antiquity of the Mexico 
] 


and among the Maya does not seem to be 


fruit in 


well authenticated: Sahagun apparently 
Geronimo Benzoni, 
Mi X1c0 


does not mention 


from Milan, whi yurned in 


) sO] 
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from 1541 to 1555, gives a brief, though 
colorless, description of the plant in 
his ‘‘History of the New World’’ of 
1578, without special reference to Mex- 
ico. Francisco Hernandez, in _ his 
‘‘Rerum Medicarum Hispaniae Thesau- 
rus’’ (Rome, 1651), writes that he found 
the pineapple (termed by him Pinea in- 
dica) in the warm regions of Mexico and 
Haiti, and furnishes a drawing of it 
under the Aztec name matzatli. This 
comparatively late evidence, however, 
does not suffice to regard the pineapple 
of Mexico as pre-Columbian. 

According to W. Popenoe, the pine- 
apple was doubtless cultivated by the 
ancient Maya, and is still grown in 
several gardens near Copan. This con- 
clusion, however, is inferred from pres- 
ent-day conditions; it is retrospective 
and remains to be substantiated by more 
solid data. 

In the West Indies the pineapple 
occurs solely in the state of cultivation 
or occasionally as a fugitive, while with- 
out any doubt this cultivation is of 
ancient date and was an accomplished 
fact at the time of the Spanish conquest. 
The wild congeners of the plant and 
many other representatives of the genus, 
however, are to be found in Brazil and 
Guiana. It is therefore reasonable to 
regard Brazil as the mother-country of 
pineapple cultivation: Brazil was one of 
the great centers of aboriginal agricul- 
ture, from which also emanated the 
sweet potato, the cassava, the peanut, 
Capsicum, several species of beans, and 
others. 

The pineapple was introduced to Ber- 
muda from the West Indies under Cap- 
tain Tucker (1616-19), third governor 
of the islands. 

An early attempt to acclimatize the 
fruit in Virginia proved a failure. W. 
Strachey’ reports in 1614, ‘‘The rootes 
of the delicious Indian pina, sett in a 

2 ‘* Historie of Travaile into Virginia,’’ p. 31. 
Hakluyt Society. 


sandy place, thrived, and contynu: 
without respect had of yt, untill th 
wynter and the weedes choaked yt 
is this fruict said to be daintye, 
and of that nature, that noe art or in 
try hath be found out hitherto that 
preserve yt in any eclymate but 
West Indie Islands only.’’ In D 
ber, 1621, pines were shipped to Vir; 
from Bermuda, together with pot 
Sugar-canes and plantains, and b« 
prosper well, as we learn from 
temporaneous document publish 
Purchas. I have not yet been al 
trace any subsequent documents, a1 
not know what the outcome of 
initial experiments was. Pineapp 
tivation in the south of Florid 
recent event, not earlier than 18586 
In English literature the pinea 
is first mentioned in 1568 in the ‘*) 
Found Worlde or Antarctike,’’ w! 
a translation of André Thevet’s 
rularitez de la France antarctique 
ment nommee Amerique’’; for tl 
ond time in 1580 in John Frampt 
‘*‘Joyfull Newes out of the New F 
World,’’ which is based on the Sp 
work of Nicoloso Monardes. John (| 
ard, in his famous ‘‘Herball’’ of | 
is not yet familiar with the plant; 
in the second edition of 1633, pre 
by Thomas Johnson, it is described 
accompanied by a woodcut of the f: 
John Parkinson, in his ‘‘Th 
Botanicum,’’ published in 1640, is 
copious in his description, more accur 
in his illustration and gives mor 
formation concerning its history 
states that the Anana or West-Ind 
delicious pine was first brought f: 
Santa Cruz in Brazil, where it gr 
wild, and was thence introduced t 
East and West Indies, being not 
native of either; in Brazil, it is called 
by the natives nana and anana, but 
the Spaniards and Portuguese pijas 
In 1657 Oliver Cromwell received f 
pineapples brought back by an embass) 
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turning from China. This event is As to the source from whic] 
luded to by John Evelyn in his_ pineapples served a 
‘Diary,’’ where under date of August of Hanover had come, 
1661, he writes, ‘‘I first saw the of information 
famous Queen pine brought from Bar-  Leibnitz, who wr 
badoes and presented to his Majesty lows: 
Charles II; but the first that were ever 
sen in England were those sent to 
Cromwell four years since 
Under date of August 19, 1668, we 


, 


| the following in Evelyn’s ‘*‘ Diary 


the Banquet- 
g Me. «ess tandu DY i iajest a 
er in the presence, there 
illed the King-pine, 
id the West Ih . @ 
er seen. His Majesty, having cu up, This remark 
pleased to g ce of his own = Miinchhausen, 


taste of; but, i opinion, it falls _ ‘ 
far from Ham 


r 
lescribed in Captain Ligon’s History, and for the express 


of those ravishing arieties of delicious 
ay 
the 


but possibly it might 
I : 


ght, or certainty . apples, in 
} ; } " . oO for. > 

1 impaired in coming so far; it has yet : century 
ful ac ity, but tastes more like the 

e and melo. than of any other fruit he 


ns. 


It would follow from this notice that 
the pineapples of King Charles were im 
worted from America. 

Lady Mary Wortley Montagu (1689 
1762) writes in one of her letters, dated 
Blankenburg, December 17, 1716: 


I was particularly 
number of orange-trees, much 
have ever seen in Englar 
te 18 ¢¢ rtainly colds r. B it | h a 
n to wonder that night at the king’s tab! 
Hanover). There was brought to him 
gentleman of this cou 
of ripe oranges 
ts, many of which wer 
l, what I thought wort cal 


inanas, which, to my taste, are a fruit per Speechly, 


Aber 
tly delicious. uu k they ar iralls with full details b 


hea » > den . } y ° . 
growth of Brazil, 0 ot imagine ous varieties ther 
they could come here u b enchant 
4 Te, william Museun 

if pon enquiry, earnt that they have iam Mu : 
ught their stoves ‘ such perfection they a landscape hy 


the summer ; ng as they please, apple is introd 


every plant the degree of heat it to have been the 


receive from the sun in its native soil. . . 
The , , in England, 
rhe effect is very near the same; I am sur . : 
eee . ‘ . war 1c 
prised we do not practise in England so useful in the garde 


invention. at Richmond 
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Soon after the discovery of St. Helena 
in 1502 transplanted 
there the pineapple, together with many 
and 


the Portuguese 


other fruits, vegetables, cereals 
cattle, all of which flourished abundantly 
There 


were 


on the island after a short period. 

doubt that the Portuguese 
active in diffusing the plant along the 
and east coasts of Africa and on 
Madagascar at an early date; through 


is no 
west 


their agency the term ananaz, nanasi or 
manasi penetrated into the native lan- 
guages of Africa. In the account of the 
Dutch expedition to Guinea in 1602, a 
lengthy description of the fruit and its 
usefulness is given; its cultivation on the 
part of the inhabitants of Guinea then 
was an accomplished fact. M. Hemmer- 
sam, in the account of his voyage to the 
coast of Guinea (1639-45), writes that 
‘the Moors consume quantities of 
ananas, as they eall this fruit, which is 
like an artichoke; they also cook it, 
mixing it with palm-oil which they use 
for all their food in the place of fat; it 
belongs to the best fruit of this country 
and makes an excellent dish when sliced 
and soaked in Spanish wine, but too 
much of it entails malady.’’ Etienne de 
Flacourt, who was governor of Fort- 
Dauphin on Madagascar from 1648 to 
1655, has left interesting observations on 
pineapple culture in the island, which 
are inserted in his ‘‘Histoire de la 
grande isle Madagasear’’ (1661). At 
the same time, the plant was cultivated 
on Réunion (Bourbon) and Mauritius, 
as we learn from Du Quesne and Fran- 
ecois Leguat. The Mauritius variety is 
of superior quality, and was also intro- 
duced into India. About 1660 the Dutch 
planted pineapples at the Cape of Good 
Hope. These had been brought over 
from Java by Georg Meister, a profes- 
sional gardener, who himself tells this 
story in his very interesting diary. 
About 1550 or shortly afterwards, the 
pineapple was introduced into southern 
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India by Garcia da Orta, a Port 
physician, author of the fam 
quios dos simples e drogas d 
(Goa, 1563 
duction from Brazil; but more 
—it is unmistakably describ: 
Ain-i Akbari (‘‘ History of 
Akbar’’), written in 1597 by A 
Allami. The Emperor Jahangir 
his ‘‘Memoirs,’’ under 

how a large tray of 


, Who mentions it as 


before him, among th 

the seaports of the 

Franks, Portugues 

this fruit,’’ the emper 

‘‘were placed in my 

Agra, and after sor 

duced several thousands 
Huygen van Linschot 

scribes ananas as 

and of best taste 

‘*But it is not 

itself, but a st 

brought by the Portingal 

sille. so that at the first 

a noveltie, at a pardao a 

times more, but now tl 

grown in the country that 

Nearly all 


seve nteenth 


good cheap.’’ 
India in 
scribe the fruit and eulogize it 


the 

Pyrard, whose peregrinations 
East extended from 1601 to 1611 
enumerates it among the product 
Nepal. 


time to Bengal, 


+ + 


It likewise spread at 
Nicolao M 


extensive 


W here 


reported a more 


than anywhere else in 
the fruit 

latter part of the seven 
advanced to Assam, Burma 


India, 
was 


presi 


teenth cet 


In Assam, more particul 


hills, as well as in the 


it has escaped from 
thus become seen 
even these sem 


designated by 


Brazil-Portugu 
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WHY WE HAVE EMOTIONS 


By Professor CHRISTIAN A. RUCKMICK 


Tue explanation of the en 
of man broadly implied in 
appear to be somewhat ambit 
many other explanations a 
hope to do is to seratch the 
best perhaps to dig a s! 
down. If in this attempt w 
rock we are fortunate, but e\ 
process of sinking shafts 
rock is only begun. In 
general question, therefore 
ean do is to trace humat 
more fundamental princip 
worked for many years 
writer has given some se! 
the matter of explanation and belie memnon si turbed that 
that he has at least a tentative answer t midriff. bla sides 
the question raised in the tit 20} two even seneial te 
The problem of emotion w t] forth fre’? In another conne 
earliest to arise in the inquiru nd Anol ‘heart burst with ang 
man. It was not as insistent ts de arly 1 sophers. too. gave 
mands as was the questi: reas emotio? significant position in 
intellect, nor did it for so lons tims stems of first causes. and AI 


oceupy the high seat of honor. In mander, six centuries before C1 


almost every cosmology, however, it mal _ f the indestru 
finds a place, and nearly every religion jp) as ot the Ge Otis 
deals with it in one for , » wedeeee the enicers 
other. Confucianism centers it nflu +} © fire and water. which a? 
ence around shu, t! t t 
which is expressed 
> Eee ee 1, : 
Rule; Brahmanism makes blissfulness fter this early Greek period emot 
(ananda), togethe: with reflection ar no longer attracted the attention 
being, one of the three aspects in the r iwhtful writers. who were mai? 
general formula for 
idea of God the Compas 
Rahman, is deeply imbedded t} — - a ery to em , 
r . ’ 1 I nt n vi can, 1n an address | 
Koran, side by side with the rfu ’ ; , 1 I 
: : : Mig: emica ndustry, whe 

torments of a wrathiul deity; revere! tat that in addition to the positive 
for ancestors forms on ! I t tr e fundamental element 
stones in the doctrines of Shintois! . we helium, oxygen, silesm and 
in our New Testament the message that _ “be. note Chat Ss te pe 

, , | f ou ersal causes iron is the 
God is love replaces the mo! austel tranger. while love and strife have turned 
dogma that Jehovah is exacting and r positive nd negatively charged electrons! 


ther by love and 


the 


questions related to 
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telligence, reason and the will. For 
Plato, love comprised both the sensuous 
mpulses on the one hand and the soul’s 
eternal beauty, 
goodness, truth and immortality, on the 
Aristotle in his psyel ology deli- 


yearning for 


other. 
eately poised the emotional life of man 
between and desire. A 
ater Epicureanism built up a philoso- 
phy of pleasure, but noted nevertheless 


reason little 


that the pleasures of the mind were more 
desirable than mere bodily pleasure and 
warned its followers that many pleasures 
By this time, 
moral 


were followed by pain. 
however, the question took on 
aspects, and cosmological analysis gave 
way to ethical culture. When Neo- 
Platonism and Christianity 
show their influences the emotional 


began to 
life 
of man was for the most part either dis 
carded as unworthy of discussion or dis- 
regarded altogether. 

philosophers considered this 
aspect of the human mind only to dis- 
miss it with scant treatment. 
remarked that it represented merely the 
agitation of the animal spirits in the 
gland; Spinoza called it a con- 
fused due to fluctuations in the 
vital stream; and Herbart regarded it 
for a moment as the discarded waste in 
the up-building of the mind. 

The very fact that these seekers after 
truth concentrated their attention on 
that aspect of the mental life which is 
embodied in the concept of intellect, led 
them to overlook certain rather startling 
events which became more and more im- 
pressive in connection with the emo- 
tional experiences of man. From the 
philosophical point of view, of course, it 
was necessary to discover what were the 
channels through which knowledge came 
and what were the usual errors in the 
reasoning process. But insistent prob- 
lems dealing with other aspects of the 
mental life clamored for solution from 
the minds of thinking men. It was soon 
discovered that human beings did not 


Some 


Deseartes 


pineal 
idea 


live by intell 


fought because men were 


fervently aroused 
often not solved by 
reason, but by emo 
Then 


around: men ant 


were human 


ther: 
womel 
oped wits and ma 
malformed 
high-powered 
from their moori 
lanes of human 
seemed, moreover, to be mass 
afloat, fragm< 

gealed mind without a spark of em: 
left in their lives. Dealing their m 


blows with six sevenths ot } 


icebergs huge 


low the water line, in darkness and 
fog, they menaced the morals of 
kind. The 


limpid and refreshing 


life stream that was 


mountain 
became now the frigid fist of deat 

in all time, not only in our time, en 
tionless fiends as well as frenzied fiends 
have claimed their victims. This human 


mn? 


flotsam and jetsam soon came i 


focus of scientific scrutiny 


questions were raised in tl] 
world. 

The task became complicated. Fro 
many new angles the questions cone 
answer, 


treatment had 


ing the emotions pressed for 
Patients under earé 


developed curious emotional disorders 


} 
ana 


Manic-depre SSI V¢ psy chost Ss. hy Sterla al a 
l and da 


schizophrenia were being noted and d 


The testing of intelligence al 


seribed. 
raised new 
tence of 


issue S with respect to pe rsis 


effort, interest and honesty. 
Every one wished for facts that were not 
yet at hand and are 


this prolonged neglect 


Ting 


indeed still wan 
Partly because of 


of an integral portion of our mental lives 


we are now in dire need of reliable in 


to the emotions of 


formation in regard 
man. 

The direct drive in this direction ean 
be dated from the middle of the last cen- 


had brought forth his 


3ut the quest is on. 


tury. Darwin 
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to direct ner 
trembling w! 
the condition 
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WHY WE HAVE EMOTIONS 


creat stirres and emocions in Lom- Aside from the gross ps} 


hardve.’’ In 1773 we read of an ‘‘emo- error which still persists wl 
tion of the center of gravity,’’ and in formed individuals place the 1 
1755 of an ‘‘emotion of thunder in the ¢al mind into a physical brain, it is to 


ir.’ Addison in his Tatler (1709), our point here to notice that a referer 
lest ribed a political agitation under the to the body existed among the 

title. ‘‘Aeecounts of Publick Emotions, thinkers. 

Oceasion’d by the Want of Corn.’’ Before we go further. however 
Gradually this notion of agitation and_ this matter of the interrelation of mind 
commotion is transferred to the human and body, we shall have to 

and animal body, and we are not sure moment and in a preliminar 


whether the experience of emotion or the the question of the nature f eF 
bodily movements or both are referred itself. From the large number of d 
to. For instance, in John Locke (1693) seriptions of emotions found in ft) 
we read: erature we can gather together at | 

I think nothing need to be said to encourage five specific factors which are us 


bathing in cold water] provided that this definitely st 
uution be used, that he never go into the F 


resseqd 


First, with few exceptions, an em 


’ 


when exercise has at all warm’d him or 


emotion in his blood or pulse. is recognized as a complex and n 


y of us recall asimilar situation in simple experience—one, therefore, which 
rne’s ‘‘House of Seven Gables’ 
, where he writes, ‘‘ Mellow melan- 
not mournful, the tones seem 

up cut of the deep well of Hep- 
t, all steeped in its pro- 

n.’’ In French the term 

if the English, while in 

more technical term is 

the more general 

ing, Which means 

to the life of feel- 


could not be found in comparative 
simple organisms. Our comparative 
psychology teaches us that not niv the 
biological life but also the mental life o 
these organisms is devoid of the mo 
complex processes But emotions as 
commonly described are extreme ! 
tricate and all-absorbing in the se 


that all mental processes are intimately 
and most completely dissolved in _ the 
entire mass or pattern which we eal 
emotion. At the moment of seizur 
’ there is nothing left in the total experi 
that the back- ; 


, . ence of the individual that is left « 
vy one ol ‘ aed 
emotion. This is one reason why it | 
that ther pe ; : Tay, 
, been difficult to analyze it by direct ob 
mplica- . ft : 
; servation or without the expertness tat 


eomes from practice 
Secondly. the emotional experience as 
we define it passes with a high degree 


vividness and clearness. It is a very 
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Thirdly, th 
ence follows a 
order of bod 
largely inherit 
dentally be ti 
organisms bio! 
kind. The mai 
fact, the entir 
tion in genera 
emotion in part 
matter of our < 
we can find mor 
ferences from 
The same ean bi 
sponses. Here, t 
idiosyncrasies. | 
one person may f! 


the neck, while a fou n 
in one or more of 

are similar differe: 
degree of other bodi 
ing, as we have disc: 
and amount of el 
the body. One must 
the changes due to ac 
inhibition of volunta 
including some 

ones. The writer | 
ample, two students 
who could voluntari 


eal journals have report: 
instances of the voluntary 
heart beat. All these | 
have been most extens 
the literature.* 

Fourthly, emotion is 


of the mental life known 
affection. Some attem) 


now predominantly known 
ness or unpleasantness, 
sensory level as pain and 
dull and bright pressure. 

4H. F. West and W. E. Sav 
Acceleration of Heart Beat,’’ 
Med., 22: 290-5, 1918. 

5 The outstanding instances 
are principally found in the fo! 


behind the ears, a t 


the pupils of the eyes \ 


made to reduce these affecti 


it is founded upon a distinct 
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other hand, points to the purel; 
life of the very young child, but 
not deny that even in the intr 
period there may be ‘‘internal 
tions’’ or ceenaesthesia,’® the technical 
name for sensations from wit! 
body, or what Warren calls ‘‘systemic 
sensations.’’ In other words, Rib 
lieves that we can have a mind that is 
made up entirely out of simple feelings 
Be that as it may, in children ai 
probably in the race, emotions are late: 
developments. Preyer found fear, whic! 
was the first emotion to appear, present 
from the second day on; Perez from two 
months on, and Darwin at four months 
and after. Watson finds the fear r 
action present at birth, even in decere 
brate infants. But since all these studies 
describe only the responses and can not 
describe the accompanying experiences, 
not much can be gained for our present 
purpose from such accounts. Almost all 
writers agree, however, that emotions are 
not experienced in comparatively simple 
organisms, although in these there may 
be present some form of sensory experi- 
ence with or without some phase of 
feeling. Only when the perception or 
ideation of a total situation has been 
developed and not merely the bare 
sensible quality that follows upon a 
stimulus can anything like an emotion 
arise. And just as the instinct is more 
than a congeries of reflex reactions, 
each one responsive to its peculiar stim- 
ulus, so the emotion is more than a sum- 
mation of feelings. This total percep- 
tion is apparently present in forms as 
low in the scale of evolution as wasps 
and spiders, but is not present in pro- 
tozoa and many of the simpler metazoa, 
where a fusion of several stimuli into 
one special form is not yet possible. 
Volkelt maintains that a fly out of the 
web is not cognized as the same thing 
by the spider as a fly in the web. Ex- 
10 T. Ribot, ‘‘ The Psychology of Emotions,’’ 
1897, p. 8. 


rl I n I I 
relation betw l 

Before we learn that tl 
racking rroans 0 I 
totally nesthetized su 
major operation, our e1 
are entirely depend 
ception of thes vroal 
human suffering ut 
James’s illustratior 

hood experience with the buel 


the inherited part of the tot 


sometimes hard to subd 

by learning. All that we 1 
is that the emotion, like n 
other human experiences, n 


modified in terms of the 
tions cognized 

Our experimental resul 
oratory again clearly show 
lucky if the same environ 
tion brings forth the sam: 
any emotion at all, in every 
tested. In one outstanding 
presented suddenly to the | 
otherwise peaceful situation 


‘ 


elicit the usual emotion of 


fear in a female observer. but 





surprise 
grade, but se 
13 per cent. of 
Apparently ‘‘scorn 
the emotions that require a back 
in actual experienc: T 
of emotional reactions as 
wide individual differences 
noted in our Child Welfare Sta 
Marston who found an inereas 
tendeney in children to inhibit out 
manifestations of emotion as they 
older. 
intimated above that mental de 
pment on the side of feelings does 
stop with emotion. Already in 
ssifving the emoticns distinctions 
been drawn within this category 
n the primitive emotions and the lationshiy 
er or higher emotions. In man, Many 
lar aS we can discover, we have the answer 
t appearance of that stage in the bodily pr 
rgent evolution of the complex men- sorts. We 
process known as sentiment. Here of these r 
hereditary factor is not nearly so vey. But 


strong as it is in emotion, and the idea physiologic 
as largely replaced the percept as the vestigated th: 


vasic mental process or function. We psychologists 
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Here is the inventory: expansion and 
contraction of protoplasmic tissues; in- 
voluntary movement of pursuit and 
avoidance; extension and retraction of 
voluntary muscles; changes in respira- 
tion, in circulation, in blood pressure; 
reverberations in the visceral region; 
volumetric changes in various parts of 
the body through extension of the eapil- 
laries with blood; tumeseence and de- 
tumescence of the sex organs; secretions 
of the endocrine organs and presence of 
‘their products and of hormones in the 
blood; changes in electrical resistance 
and in the output of electrical energy; 
appearance and disappearance of Nissl 
substance in the brain cells; alterations 
in the rate of metabolism. To try to ac- 
count for the mental life or any phase 
of it solely and primarily in terms of 
bodily changes is ridiculous in the face 
of the history of thought. The extreme 
position in this regard is well illustrated 
by Berman’s widely circulated book 
called ‘‘Glands Regulating Personality,’’ 
and Clarence Darrow’s doctrine that 
criminals have only their glands to 
thank for their misdeeds is an offshoot of 
this philosophy. But it all reminds one 
of Mercier’s statement that this is lik 
‘*putting beefsteak into a sausage ma- 
chine and pulling out a sonata’’ and 
James’s remark that we might as well 
look somewhere in the train of cars for 
the friendship that exists between th 
brakeman and the engineer. 

Luckily, however, this extreme posi- 
tion has not been held by most experi- 
mental psychologists. It is a restricted 
group of behaviorists, modified or pure, 
that have made the emotions equivalent 
to organic response. This group, how- 
ever, leaves all consciousness as direct 
human or lower animal experience also 
out of account, so we have nothing else 
to expect from them if they are at all 
consistent. Our position, however, is as 
much at variance with that which at- 
tempts to explain emotion wholly in 
terms of one or more bodily responses 
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as it is with that which descr 
tions by means of these same re: 
As has been noted above, ex 
can come, in part at least, 
genetic development of mind its: 
have seen that not only must 
possess the ultimate feeling of | 
ness and unpleasantness, but 
have developed to the stage bey 
point where simple sensory qualit 
pleasantly or unpleasantly col 
must have arrived at the plane 
ceptual experience of objects 
and relations between these befor 
have emotions. When they 
tively colored and have certain 
spread organic responses accom} 
them we have the corresponding 
tions. 

We have noted that the bodil) 
festation of emotion has had a 
tory; it dates back to phrenology 
tried to diagnose character throu 
contours of the head and the expr 
of the face. Darwin gave it ren 
emphasis through his work wit! 
mals. But it was brought to wide 
in 1884 through the dramatica 
pressed statements of William J 
since embodied in the James-! 
Sergi theory. Three investigator 
independently come to approxi! 
the same conclusion. As _ usu 
theory had long been ‘‘in the ai! 
a scholarly note," Titchener pr 
long list of writers, especially F 
writers like La Mettrie and C 
who had anticipated James and t 
James curiously enough gave 
notice. James’s position was t! 
percept of the object or situation 
directly followed by an inherit: 
ganic response and only when the 


‘ 


‘‘reverberated in consciousness, 
was felt as such, did the emotio1 
perience arise. In his own words, ° 
feeling of the same changes as the} 
11 E. B. Titehener, ‘‘An Historical N 


the James-Lange Theory of Emotion,’’ 
J. of Psychol., 25: 427-47, 1914. 





W KS 


ilar 


its bodily sym, 
| we have nothing left behind 
rrays many tacts and fin 
port of this position. 


Two negative criticisms were brou 


pear on this proposition : 
unpleasant attributes of 
vere left out of the formula and 


| 4 } 
re, as Angell soon pointed ou 


ng depended on the temporal 
ee of events which under the cond discussed 0 
ns could hardly be inti ‘tal or from the 
tered most just when the emotion: s known 
perience was felt; was it felt a lates back 
when the pereept oc urred 
ginning of the experience 01 
e theory would be overthrown if it has 
e clearly shown that the bodily re- What the 
nse did not happen until the emo- hich side 
nally colored percept was fully under the most 
This is the attitude most psy- From th 
logists took in connection with en 
on. The situation as regards the in- ; 
usion of affection was amended by perience, 
James in 1894 with the remark equiva- idealism, than into 
ent to: ‘‘You foolish critics, of course may be due, howev 
you should have understood me better.’’ is a psychologist 
But that again spoils the picturesque further to th 
ormula. tally anxious t 
It will be clear at this juncture that and to reduce 
the bodily responses have an all-impor- only one underlying princip! 
tant bearing on the emotions and that the idea of Royee 
‘ir place in the general scheme of Weiss. 
things must not be denied. The writer’s With this un 
protest is rather against making the return to em 
mental fact of emotion as a livable ex- point first 
perience equal to, or the same as, some throughout t! 
chemical or mechanical change in the of feeling, mor 
body. Sinee Driesch’s™ excellent work portant rdle 
on the relation between mind and body, view. In 
now in its third edition, one can no movement can tak 
longer maintain even a parallel relation- lular animals, lik 
ship between mind and body. Mental tissue protrudes 
processes like emotion, perception, imag- vorable stimuli 
harmful stimuli. 


+} 


12H. Driesch, ‘‘Mind and Body: A Criticism 
Psychological Parallelism’’ (trans. by Bes- 
terman), 1927. differentiated off from a common 


f To believe, the n,. t] it sensations are 
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ency or generalized feeling, and when 
they are affectively colored as pleasant 
or unpleasant, movement is already tied 
up with the experience. When this 
movement is felt again as sensation it en- 
riches the affective experience still 
further. Often, like the moth flying into 
the candle-flame, these movements lead 
to harmful results, but, on the whole, all 
along the line, reflexes have been built 
up in the more and more complex anima! 
forms on the basis of withdrawal from 
the painful and harmful and the reach- 
ing-out after the pleasant and beneficial. 
Even to-day, with the great deposit of 
the experience of the race within us in 
the form of reflex and instinctive be- 
havior and the added experience of our 
educators and our own experience to 
draw upon, we still are repelled by the 
ugly face of an individual, though he be 
a Socrates, and feel attracted to a beau- 
tiful woman like Lucrezia Borgia who 
may be nevertheless an undesirable mem- 
ber of society. The writer has wondered 
whether Socrates would have been con- 
demned to drink poison hemlock had he 
The public must 
emotional 


been a handsome man. 
be brought to an abnormal 
pitch to sanction the execution of an at- 
tractive woman for high crimes com- 
mitted. 

And so the musculature has been de- 
veloped along with the growing com- 
plexity of mind to express organic needs. 
The bodily development does not rest 
there. At the time all 
processes have been geared into the men- 
tal life, even directly or indirectly the 
growth of cell tissue and the very last 
metabolic process in the life stream. If 
we learn anything from physiology to- 
day it is the growing belief in the inti- 
mate interconnection of all of our bodily 
parts and functions—the same principle 
that finally overthrew on the mental side 
the so-called faculty-psychology of sepa- 
rate and independent mental capacities. 
The healthy living individual is an in- 
teger. Since emotions for the most part 
are so old and have held such an impor- 
tant place in the adjustment of the body 


same organic 


to all sorts of situations, they 
these bodily processes to an outst 
degree and to an unusual extent 
Not all of these bodily process 
felt directly in experience, but n 
them are, and others are felt indir 
The tensing of muscles, the flus! 
the face, the dry lips, the chills uy 
down the spine, the moist paln 
among the numerous items report 
our observers in the laboratory. 
items even when only vaguely felt 
plete and enrich the emotional p 
The pattern is formed out of this 
background, and each different « 
from our preliminary experiments g 
a different and yet consistent ar 
ment of these details. They add d 
to the experience and make it int: 
cally personal since they tie the 
tive situation to 
bodies. The movements executed 
playing of familiar musical select 
doubt add to the enjoyment of 
is later 


ourselves and 


these selections when it 
since the sensations attending th: 
ment are, at least in the writer’ 
recalled as images in memory. 

All this may have seemed like w 
ing through a long and cireuitous 
The writer’s snythetic answer 
question of why we have emotior 
first, because we have a mind deve 
to the point where entire situations 
events, together with their meani 
relations, can be directly pere 
imagined. Without the ability to 
nize our surroundings on this lev 
could never have an emotion. Seco 
behind it all is our possession ol 
and dislikes, pleasantnesses and un} 
antnesses, the whole affective colori 
life. And finally our bodily acco 
ments, the entire list of 
merated above, the movements o 
and legs, facial expressions and t] 


proce SSCs 


have not only a social value, but 
those that are implicit and unol 

have a reflex value on ourselves, ¢! 
ing the experience and relating it 
important part of ourselves, name); 
bodies. 





TROPICAL LIFE FOR WHITE MEN 


By JOHN H. WHITAKER 


MALAYA IBI 


Havine lived for nineteen years in 
the tropics, in Singapore and in differ- 

parts of the Philippine Islands, I 
was naturally very much interested in 
he extracts appearing in The Literary 
Digest from an article on ‘‘ Tropical Life 
s a Factor in Human Evolution,’’ 
originally appearing in THE SCIENTIFIC 
MontHLy from the pen of 
Ralph E. Danforth, of Massachusetts 


I was the more interested because the 


Pr yfessor 


results of my observations and my own 
experience in the tropics have brouglit 
me to exactly the opposite conclusions 
reached by Professor Danforth. 
The ‘‘stupid notion’’ that 
conditions lead to indolence and degen- 
ration in with 
surprising tenacity’’ 
upon actual facts. 
is quite right when he says that many 
of us, after a survey of the venerable 
civilizations of the Nile, the Euphrates 
semitropical than 
**incon- 


tropical 


man no doubt ‘‘elings 
because it is based 


Professor Danforth 


and Tigris (more 
tropical, by the way), 
sistent enough to say in the next breath 


will be 


that man degenerates in the warm coun- 
tries,’’ for he certainly does, if they are 
warm enough. Where are the sons of 
the great builders of those civilizations? 
Where are the descendants of the build- 
ers of the great temples of Yucatan, 
Indo-China and Java? If they exist at 
all, they are certainly degenerate sons 
of noble sires. 

Professor Danforth, in 
paragraph, as quoted by The Literary 


his second 
Digest, apparently makes the survival 
of the unfittest in the tropics responsible 
for the present decadence there as com- 
pared with centuries ago, in which he 
pposes a famous scientific 


law now 


ea 
H4 


NE, SINGAP 


being generall) 
the fact. however. 
ideas carrying moral! 
various times to 

into temporary activity, 


a general decadence 


in the past, whatever 


dency at 

I quite 
forth’s warm panegyric of 
That I am her I 
that the more tropical they 
beautiful they are bee: 
suitable for though less suit 


able 


man. If 


present: 


agree WI 
is why 


LUIS¢ 


vegetation, 


for man, particularly the wil 


Danforth has an 


Pro essor 


show that the white 


onificent 


tacts to 


produced a ma eivilizati 


sea-level near the tor. the w 


equi 
awaiting that inf 
of fact, such lands a 


And 


Professor 1); nior t} 


or blaek people. 


son. 


} 


man’s ‘* physica requirements 


doubtedly for a very mild an 


with which statement 
quite agree: but would lh 


**mild 


climate,’’ 


torial 
find by the officia 
in th 


regions 


tem pe rature 
Year's Day, 


just 


grees Fahrenhe 
] 


thay 


‘venia 
mum which | 

fornia? Or 1s more 
These 


spe et ly. 


terms shou | he mseq 


as the white ma 


Just 


to take centuries to fit himselt 


to become fitted by the condit 
to life in northen 


black 


+ 


has grown ti 


rounding him 
climates, just SU) h is the brown or 


survived because he 


man 
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conform to local conditions. His ances- one exception, look much alike y 
tors or his predecessors, whichever they dressed alike, but there is a great 
may have been, were very different men ference in their characteristics. 
from the equatorial man of to-day. Visayan, who lives in the sout! 
They did wonders, which man can not islands, is slow and easy-going, 
do in the tropics and survive. The little ambition and no initiative. W 
result ?—a race which is wise enough to ever this is not true, there will be { 
take bountiful nature as a kindly to be an admixture of Chinese or 
mother and not a harsh taskmaster. alien blood, comparatively new to 
Professor Danforth gives away his country. The most industrious, the: 
whole case when he says, according to pushing, the most ambitious of 
the Digest, that ‘‘increasing numbers of tribes in the Philippines is the Iloca) 
folk with good heredity will probably which furnishes nearly all the emigra: 
colonize the pleasanter regions of the to the Hawaiian Islands and to 
tropics, at moderate altitudes.”” When United States. Their habitat is 
you get into these altitudes you are not northeastern part of the Phili; 
where the great civilizations of which group, where they are many deg 
he writes were, neither are you where farther from the equator than 
the great masses of people to-day are, Visayans and also face the 
where there is industry or avocation for breezes which sweep across the Pa 
**folk of good heredity,’’ or where there Yet the two are brothers in blood 
is any real object for such folk to The habit of running amuck 
migrate. If Professor Danforth wants Malay amok) is a characteristic 
to argue that tropical life is good for the peoples of the Malay race living 1 
white man, because it is ‘‘mild and the equator, but is unknown among 
genial’’ (157°), let him base his argu- same peoples far from the equator 
ments on those parts of the real tropics, is certainly a characteristic sup 
such as Singapore, where man throngs duced by the rays of the torrid 
the seacoasts. The same rays have sent many a w 
We are told that we may rise above man crazy, some of whom I have 
the dusty streets, if we only ‘‘plan  sonally known. In fact, I dare to as 
aright.’’ But if this is a good place for that we would every one of us go 
the white man he must take conditions _ if we lived under the same conditio: 
as they are, as he does at home. Fewof the Malay. Every white man who 
us indeed can afford to build or even at sea-level near the equator learns t! 
live in skyserapers, far above the dusty he has to wear a specially construct 
roads. I live myself in the third story hat to protect his gray matter 
and find dust on my mirror when I rise turning black, figuratively if not 
every morning in the dry season. If erally. 
the tropics are so good for the white Is it a good place to encourage 
man, why these extraordinary precau- white man to settle in, when he has 
tions to rise above the dusty streets? exercise every sort of precaution to | 
We don’t do it at home. serve either his physical or his ment 
In conclusion, a few of my own obser- health? I trow not, because there 
vations will suffice to show the effect of few of us with sense enough to be « 
tropical life upon white and other stantly on the alert to take the essent 
peoples. In the Philippine Islands, for precautions. The result is that the ord 
instance, there is a variety of tribes, mary white man deteriorates here m 
mostly of Malayan stock. They all, with tally, physically and morally. This 
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shown by many facts. For instance, it 
s known to every white man here that 
death comes with a suddenness unparal- 
eled anywhere else on the globe. It is 
an old saying, repeated to newcomers, 
‘You are at work to-day, 
morrow, dead the next day and buried 
the day following.’”’ Why? Simply 
because the white man’s body is so weak- 
ened by the debilitating effects of tropi- 
eal life that he falls a ready prey to a 
disease which he would soon shake off in 
colder lands. The first mental faculty 
the remembrance of names. I 
have lost that completely here and on 
going back to the United States recov- 
ered it fully im less than a The 
will power is weakened and this leads to 
vices which aid the climate in bringing 
premature The children of 
white parentage do not get reddened, as 


sick to- 


ost 18 


vear. 


decay. 


one would suppose who has never been 


hot 


home in 
contrary 


(for they do at 
but 


chalky 


here 
weather they 


betrays 


on the 


become a white, which 
sadly impoverished blood. Even adults 


»> you 


frequently get the same way. 
get that way there is no regaining a 


healthy color without a return to a 

colder climate. 
A final bit of 

cite to prove the 


of the white man in the 
His descendants, when he ha 


evidence that | 


would 
inevitable deterioration 


tropics 1S 


his blood with any of the na 
will become more or less degenera 
they 

exactly the proj n 


remain mm ti ropes), mn 

which 
retain or lose th ternal color 
that there ar 
this rule, 


altogether, but i 


awar many exc 


temp 


and some may 


‘ 


pute it 


conclusion of long vears 


personal investigation 





SOME INSTANCES OF SUPPOSED SYMPATHY 
AMONG FISHES 


By Dr. E. W. GUDGER 


AMERICAN MUSEUM OF NATURAL HISTORY 


THat the higher animals, birds and Coming nearer to our subject, at 
mammals, frequently manifest sympathy so near as to a water-dwelling mam: 
for their wounded comrades is a matter the grampus, R. J. Daniel (‘* Ar 
well known to students of natural his- Life in the Sea,’’ London, 1925, p 
tory. Most of us have read how the com- quotes from a writer named Buch 
rades of a wounded elephant will sup- that in hunting the grampus fr 
port him on either side while he is en- small boat in the Mediterranea 
deavoring to make his escape. I am able 
to quote just here from the well-known harpoon, whereupon two others ranged 
naturalist, Abel Chapman, in his book  qcives on either side of the boat, and 
**Savage Sudan’’ (London, 1921, pp. to crack the timbers by squeezing wit! 
157 and 283) two definite cases of simi- force, and in this plan they would ha 
lar kind. He had wounded a lechwi ceeded if the dead grampus had not 


(Onatragus megaceros), and thus de- 


One was killed and a second wounde 


+ 


already hauled alongside; this acted as 
der and raised the boat out of the water 
scribes what took place after one of its xo that it avoided the fury of th 
fore legs had been broken by a shot: 
This is all very well, says the 1 

He had already stopped twice, and appeared for ‘‘You are dealing with the 
on the point of abandoning further effort, when 
his sable pal, with at least one of their tawny 
consorts, deliberately turned back to the rescue 
of their disabled friend—surely a _ beautiful vertebrates, the lowest of the bac! 
example of animal sympathy. Supported thus tribe?’’ Let me answer first o 
on either flank, for a while my quarry gamely general terms that while thev 
struggled onwards; but it soon became obvious 
that the effort was beyond his ebbing strength. 
Then the gallant auxiliaries had perforce to 
abandon their attempt, and soon the whole herd rudimentary structures. Nor ar 
proceeded at full speed inland. wholly devoid of intelligence This 


vertebrates with well-developed b: 


but what about your fishes, cold-! 


lowest of the vertebrates then 


and nervous systems are far from 


be attested by any one who has t1 


Chapman put the buck out of his mis- 
ery and then shot the other buck which 
had again come back to assist its com- 
rade. Later he wounded a baboon and 
he thus deseribed the action of its com- 
panions: 


lure from his hiding place ul 
stump or a shelving rock a wv 
trout who by reason of his siz 
cleverness is acknowledged mastet 
particular ‘*hole’’ in the stream ' 
he has taken up his residence 

At the Tortugas (Florida) Labor 


Suddenly the rest of the troop, which mean- - ; ‘ 
of the Carnegie Institution of Was 


while had utterly vanished, reappeared, two or 

three supporting their stricken leader on either ton, a school of gray snappers 

side. Being now still more reluctant to fire, the  mpqenis griseus) used to play ar 

result was that the ambulance squad reached a ’ . : 
: : western dock to feed on the scrap 

patch of thick bush and therein I lost them. A . as 

similar incident occurred the following year on the kitchen. When any one app! 

the Dinder River. these fish would turn slightly on one s 
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would cast a cool and wary glance at the pulling back on the line 

ntruder and slowly move off. I have’ tive was brought near 

sewhere’ described their behavior in companions disappeared. 
some detail. None was ever taken with Record was made of the matt: 

hook in the daytime. Many years be- later an account of the ineident 

Dr. C. F. Holder fished for gray published in an extensive monogra 

ippers at Tortugas and only oceasion- the barracuda. but without anv 

lly hooked them even when he used a at explanation. In fact nothing 
long slender wire leader embedded in was thought of the ineident unt 
the sand. editor of the index volume of the 

The most wide-spread manifestation ography of Fishes,’’ I chaneed 

f supposed sympathy among fishes, and tain references to seeming manifesta 
me witnessed by many travelers and _ tions of sympathy in fishe Notes wer 
possibly by some of my readers, is that made of these and of Iie ie :, 
yf the pilot fishes, Seriola zonata, and  yarious books on fi 
Naucrates ductor, small mackerel-like were filed awav. 
fishes which are frequently found asso- eoynts were sent 
ciated with sharks and which seemingly respondents who lea 
show great excitement and distress, jnthis matter. . iow it seems wi 
manifested by dashing wildly about, while to bring t : together in ai 
when the shark is drawn to a vessel or ticle bearing the title above 

harf and is pulled on board. This is Edward Jesse in his 
of course open to the construction that Natural History’’ (vol. I 
the shark, the pilot fish’s home, is p. 75 gives the earliest rec 
being taken away from him, hence his me of what might possibl; 
excitement and apparent distress. How tured as a manifestation 
ever, so far as manifestations of pity or pathy. During th 
sympathy among fishes are concerned, | eayeht a female pike. w eupon al 
had given no attention to the matter fish (presumably ; folloy 
ntil the following incident was noted. to the edge of t] 
At Tortugas in 1913, while trolling one be driven away 
day between Loggerhead and Bird Keys The next accoun 
[ had a heavy strike. Pulling in the fish pen of Leon Bucek,? who |} 
hand over hand I brought to the surface eye witness to the following incident 
a large barracuda. Remarkable to say, friend of his had an aquarium inh; 
this had close on either side a barracuda’ by a number of small turt! 


nearly as large as itself. These had he fed on eudgeons. and Bueek di 


their heads in the region of the right  earefully how the turtles would stalk 
and left pectoral fins of the hooked fish oydgeons. Then he adds: 

It looked as if they had laid hold behind 

on the breast fins of their captured Happening 

friend and were helping him hold back, Geed a Littl 
and chief engineer John Mills, who was 

with me at the time, so averred to the when 

men’s mess. And it must be confessed  gudgeo 

that it did seem as if all three fish were murderous 
LE. W. Gudger, ‘‘ Notes on the Behavior of aagpen nen 
> Gray Snapper (Neomaenis griseus), a Com eon Bu 
mon West Indian Fish,’’ Natural History, 1924, 


-4: 253-254. Fig. 


the 
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gudgeon did not keep us waiting long for the onee eaught ina net at Mevagiss 
‘ "2 Ts+ > « ne >, ov ; . ) - . . ° 
answer. With extraordinary exertion and pow- Some jumped over the net while ot 
erful strokes of the tail he squeezed himself Ne toad Bi H 
past the turtle up to the poor victim, covered escaped under the leac m6. Owever 
him with his own body, and then, whilst splash one became enmeshed. ‘‘ When this w 
ing violently in the water, placed himself close done, another came and laid besid: 
to the young fish, pushed st ga until and nothing could drive it away. 
16 Was inal ) m par the tank a1 ut + 
he was in a more open pa to e ta and o short. all ese: ped but these two. 
of danger—and so saved him. : ; 

any one who, like myself, has tri 
take these bold, vigorous fish in 
this action of these two mullets is 
significant. 

H. S. Thomas in his ‘‘The R 
India’’ (London, 1881, p. 65) ree 
many keen observations on the | 

le ticer " re ‘ » ehub swi ing ._ 2 ° ° ° 
_ We noticed two very large chub swimming ¢ fiches, and in discussing the quest 
close together near the surface; ... and we 
let... our cast... drop gently on the water 


R. B. Marston,’ the well-known angler 
and writer on angling matters, was led 
by Bucek’s story to relate the following 
incident which happened to him per- 
sonally : 


as to whether fishes can commu! 
just in front of the larger fish; he rose leisurely, with each other writes as follows: 
opened his portmanteau-like mouth, and a slight Many anclers will have noticed that 
movement of the wrist fixed the hook in 5), one fish it is not infrequently followed 

his ieathern lip. After one grand rush he soon through all its struggles by ite pair fis! 
gave up struggling and came to the top again case of the murral [the snake-headed 

. we were playing him gingerly ... , when Ophiocephalus] or by a crowd of fish 
to our astonishment the second chub now ap- i414 Mahseer [ Barbus tor]. Why is this 
peared on the scene, came up to the captive, merely that the others aré oustennt If s 
and commenced swimming around him in an 4 it that they are curious about? Is 
uneasy and most persistent way. We were 80 4), strange demeanour of the played 
convinced from its actions that the second chub They fellow %¢ very closely. Or can it 
knew its companion was in danger, that we the ‘hooked fish hon expressed astonishn 
almost expected to see it lash the line with its fear, or has asked for aid ? 
tail to release it—indeed, we were so convinced 
it would come to the rescue that we threw a George A. B. Dewar, in his b 
dead stick at it to frighten it away; it disap ‘Wild Life in Hampshire Highlands 
peared for an instant, but only to return appar- (London, 1899, pp. 126-127), quotes 
ently more anxious than ever. This lasted 

- . . Mr. Moss 
about five minutes, when chub number one. . ’ 
got the line fast ...in a thorn bush under Test, that one season many trout we! 
water. ... There was our prize, and there was suffering with the fungus disease. H' 
our line hopelessly entangled, and to our utter specifically noted one fish of about tw 
astonishment there was chub number two swim- pounds in weight whose head was 
ming close to the bush and not a yard from the 
place where we were standing and splashing in - ; 
the water. The only chance of landing number dently blind. Accompanying this 
one was to raise the bush bodily from the water was a smaller fish without trace o 
until he could be grasped with the other hand. fynoys. Repeatedly the observer 1 
In attempting to do this, a thorn must have that when the sick trout came too 
pricked him, at any rate he made another dash ‘ 
and we had the mortification and satisfaction of the edge of the stream, ‘‘the | 
seeing him sail away free—mortification at one would swim inside and gently pu 
losing a five-pound fish, and satisfaction at the former in the side with its nose, a 
seeing him and his faithful friend depart got 3 mn ener water ”’ if 
together into the depths of the pool. oe Foe ae deeper _. _ 


who used to fish the RK 


eovered with fungus that it was 


was persuaded that the healthy fish 
taken charge of the sick one. 
Next to be quoted is an Indian ang! 
W. <A. Wallenger,* who emphas 
4W. A. Wallenger, ‘‘Curious Behavior of 
3 R. B. Marston, ‘‘A Devoted Chub,’’ Fish- Mahseer (Barbus tor),’’ Journal Bombay Nat 
ing Gazette, London, 1879, 3: 544-545. ral History Society, 1908, 18: 690. 


Francis Day (‘‘The Fishes of Great 
Britain and Ireland,’’ 1880, vol. I, p. 
229) says that a school of mullets were 
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1] omas’s reference to the mahseer A 
roe specime n had been hook« d and: 
lf drowned, he was brought within view, 
our surprise that the captured fish 
alone! A companion of about 
was at his side and it was only the 
of a landing net a foot from the end of 
se, some five minutes 
remarkable companion to disappear. It 
i all along just as if the cay tured fish was 
ving that support which a fellow creatur: 
h higher in the scale of Natural History has 
ry r ght to look for, and the circumstances 
I hope, be considered sufficiently interest 
g and unique to deserve this bare record. 
Sometimes the manifestation of what 
eems to be sympathy between the fish 
and its companion takes the form of an 
attempt to free the captive. Thus 
Edward R. Hewitt found it (‘‘Secrets of 
the Salmon,’’ New York, 1925, p. 147). 
Here is his account of what happened: 
[the fly | 
und was hooked. He did not jump but tore 
ibout the center of the pool. The others 


One of the fish made a rush, took it 


seemed much excited, and one of them followed 

! alongside for some distance and then 

to make up his mind what was the 

He swam ahe ad « f the hooked fish and 

made a complete turn like a somersault 

at the nose of the hooked fish; his tail 

f course hit the leader and broke it off. The 

whole action took place within thirty feet and 
we could see it all plainly. I wonder if 


; + 


f the fish we lose where we can not see them, 


not get away in some such way, by the help 


f others. This case did not look like an 
‘cident. 


It is not generally known that Zane 
Grey, the novelist, is also possibly the 
greatest marine angler of our day. In 
various of his works on sea angling he 
has related that sailfish have attempted 
to bite his lines in two or to eut them 
with their fins. In his ‘‘Tales of Fish- 
ing Virgin Seas’’ (New York, 1925, pp. 
153-154), he tells how his brcther had 
a sailfish hooked when another came up 
and tried to bite his line. Of this and 
other like performances he says: ‘‘I had 
not the slightest doubt that it [the biting 
on the line] was caused by the instinct 
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single incident in my experiences when I could 
attribute unusual actions on the part of fishes 


to downright intelligence. 


One of my former students, Dr. Louise 
M. Perry, of Asheville, N. C., a keen ob- 
server of natural history matters, has 
written me as follows on the subject in 
hand: 


In April, 1926, I had an interesting experi- 
ence with a couple of cabios (Rachycentron 
canadus). Two of us and a guide were fifteen 
miles off shore [near Captiva, Florida] after 
kingfish. We were taking them on No. 5 Wil 
son spoons, and had observed a pair of large 
fish following the boat. We thought that they 
were sharks until one took my spoon, when we 
recognized them as cabios. For fifteen minutes 
the big fellow fought hard while the second fish 
kept so close to him and followed his move- 
ments so accurately that I was not certain 
which fish was being played until he was drawn 
nearer the boat. When he was close at hand, 
he made a final struggle for his liberty with 
the smaller fish close beside him, swimming in 
small circles and following right to the side 
of the boat when my fish was gaffed and hauled 


aboard. 


Last of all I have the following ac- 
count to present from a correspondent of 
mine in the South Seas, Mr. Donald G. 
Kennedy, of Vaitupu, Ellice Islands. 
Mr. Kennedy has interested himself in 
the fishing for the oilfish, Ruvettus pret- 
iosus, a mackerel-like fish taken off the 
reefs of coral atolls at depths of from 
80 to 250 fathoms (480 to 1,500 feet). 
After commenting on the fact that this 
deep-sea fish seems to be able to survive 
the low surface pressure—does not die 
with its air bladder distended and pro- 
truding from release of pressure on 
being drawn to the surface—he adds 
further that: 

All that I have seen caught were certainly 
very much alive when drawn out. Furthermore, 
some three years ago, fishing from a boat, I 
hooked a Palu fala (Ruvettus pretiosus?) at 
about 150 fathoms. He came up in the usual 
fashion, but I was greatly surprised to see lying 
alongside, as though tied to him, but quite free 


of both hook and line, another Palu fala of 
about the same size. The hooked Palu, as his 


head was drawn out of the water, 
struggle violently. The other imn 
parted from him and swam ones 
boat. One of my men attempted to spe 
but was unsuccessful He dived soon 
quickly disappeared. I attempted to 
formation as to whether this occurr: 
common, but was met by a mask of that 
ness which the Polynesian knows so 


to assume. 


The data as it has come to me on 
posed or inferred cases of Ssympat 
fishes has been set before the read 
Careful search through the ger 
literature of fishes would probably | 
to light other instances like those 1 
rated above. Such a search wou 
tedious to say the least. I have, 
ever, gone through all the recent]; 
lished books, both English and Germ 
accessible to me, dealing with a1 
psychology, only to find that the 
tribute of sympathy in fishes has 
been dealt with by any of them. 

However, to one who has for n 
years studied the habits and the beha 
of fishes in their native element, and \ 
has some knowledge of the vast literatu 
recording the observations of others 
these same matters, it is somewhat d 
cult not to give a humanistic interp 
tion to the phenomena herein set fort 
For many of the things that fishes 
and many of the habits that they 
developed are remarkably like sim 
practices found among higher animals 
especially in matters of nest build 
and the care and protection of 1 
young. 

But fishes are the lowest divisior 
the vertebrate group. In them 
brain, especially the cerebrum (the « 
ter of mentality), is poorly developed 
comparison with that of the bird or t 
mammal. They are, in keeping wit 
their low position, singularly indiffer: 


to pain. Their brain powers have bee! 


developed mainly toward three ends 
the procuring of food, the avoidance: 
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KEFFECT OF INSULIN ON 


serving as food for other animals, and 
the care of eggs and young—in short, to 
the one great purpose of perpetuating 
their kind. However, 
the beginnings of mentality, of mind, 
but in a very embryonic fashion as is to 
And it is perhaps going 


fishes do show 


he ¢ xpected. 
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too far to attribute to so lowly organized 
an animal as a fish the high menta 
quality of sympathy. It seems better to 
for the higher ani 


entitle this articl 


reserve this attribute 
mals, and 
‘*Some Instances of Supposed Sympathy 


hene to 


Among Fishes.’’ 


THE EFFECT OF INSULIN ON FISHES 


By Professor IRVING E. GRAY 


TULANE 


ALTHOUGH considerable study has 
been made of the action of insulin, since 
its discovery in 1922, very little is known 
concerning its behavior with respect to 
the lower vertebrates. It 
pected, since there is a clinical applica- 
tion, that the greater proportion of 
research upon the properties of insulin 
would be done on the warm-blooded ani- 
particularly the mammals. AI- 
most every one is more or less familiar 
with the fact that a large amount of 
human suffering has been relieved either 


is to be ex- 


mals, 


directly or indirectly as a result of these 
While there not such 
practical 


researches. are 
important 
tached to a study of the action of insulin 
in fishes and the other cold-blooded ver- 
tebrates, the results are none the less in- 
However, before 
its effect on fishes it might not be out of 
place to make a few statements concern- 
ing the action of this antidiabetic hor- 
mone on the mammals. 

We all know that 
blood sugar of man and the other mam- 
mals to be lowered, and for this reason 
is used in the treatment of diabetes. It 
must be given hypodermically, due to its 
destruction by digestive enzymes when 
taken by mouth. It is also recognized 
that an overdose will lower the blood 
sugar to such an extent that abnormal 
behavior results. This abnormal be- 
havior in some cases manifests itself in 


applications at- 


teresting. discussing 


insulin causes the 


UNIVERSITY 


the form of convulsions which are fatal 
Rabbits 
convulsions when ne 
0.045 pel 


The rapidity with which convul 


unless olucose is administered. 
for 
blood sugar is reduced below 


instance, get 


cent. 
sions appear after insulin is adminis 
tered depends largely on the size of th 
overdose given. They may be produced 
within half an hour by a sufficiently 
The 
insulin to be used is determined by the 


weight of the subject to be treated 


vreat dosage. number of units olf 


Any study of the physiological action 
of insulin must generally include also a 
study of the blood sugar of the animal 
or animals concerned. If we make a 
study of the blood sugar of 


tative number of different types of teleost 


a represen 


fishes we find that not only is there an 
extremely wide variation in the percent 
age of sugar among different species, but 
that there is also considerable variation 
among individuals of the same species 
Where the individual variation between 
fishes of 


the same species is great, it 


becomes necessary to use a fairly larg 


1 Insulin as s lrug companies | 


standardized and may be obtained in bo 


known strength, : 
of ‘‘units’’ of insulin per ce of liquid 
“Sunit’’ of described 
third the required t< 
the blood sugar of a two 
fasted for 
normal concentration 


as bel 


insulin is 
amount of material 
kilogram rabbit, which 
hours, from a 


0.045 


has been twenty-four 
0.118 per cent.) to 


per cent. over a period of five hours. 
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number in determining the average. In 
general there is greater variation within 
species that have high sugar in the blood 
than those that have a relatively small 
amount. 

The average blood sugar of the six- 
teen species of marine teleost fishes 
studied varied from less than 0.010 per 
cent. in the sluggish goosefish, to well 
over 0.070 per cent. in the more active 
fishes, such as the bullseye mackerel, 
menhaden, butterfish, ete. In general 
we may say that the active fishes have a 
higher percentage of sugar in the blood 
than do the sluggish fishes. For con- 


venience we may arbitrarily divide the 


marine teleosts into two groups, accord- 
ing to the amount of sugar present in the 
blood. In group I would be placed those 
whose blood sugar averages are above 
0.040 per cent., while those with sugar 
below 0.040 per cent. would constitute 
group II. On this basis the first group 
—those with relatively high sugar-— 
would be made up of fishes that are 
moderately or extremely and 
would include the bullseye mackerel, 
(Scomber common mackerel 
(Scomber scombrus); bonito (Sarda 
menhaden (Brevoortia tyran- 
nus); butterfish (Poronotus triacan- 
thus); seup (Stenotomus chrysops) ; 
rudderfish (Palinurichthys perciformis) ; 
eel (Anguilla rostrata), and others. On 
the other hand, group II would consist 
of the more sluggish fishes, such as the 
toadfish (Opsanus tau); goosefish 
(Lophius piscatorius); puffer (Spher- 
oides maculatus); sand dab (Lopho- 
psetta maculata); ecunner (Tautogolab- 
rus adspersus), and sea robin (Prionotus 
carolinus). 

Now if we administer insulin to rep- 
resentatives of these two groups of 
fishes, the resulting reactions of those in 
each group are entirely different. If in- 
sulin is given those in the first group, for 
example, menhaden, mackerel or scup, 
we find that after a period of time, de- 


active, 


colias Fe 


sarda) : 
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pending on temperature and the 
used, insulin shock is produced w] 
comparable to convulsions produ 
mammals. The effect of the 
manifests itself in the peculiar 
of the balance, 


swimming and rapid darting ab 


fishes: loss ol 
aquarium followed by a period 
tivity. <A 
to become 
instances violent 


few fishes have been o 
darke 4 in 


much 
some convulsion 
be developed which, as in the 
mammals, are fatal unless glucos 
ministered. 

The time required for insulin 
to develop after the injection d 
apparently, upon the metabolic a 
of the animal. This 
out by Huxley and 
Olmsted,’ have studied th: 
of insulin on frogs and fishes. Ar 
the cold-blooded animals changes i1 
perature of course influence the 
bolie activity of the animal, so 
indirectly at least, the rate at wv 
convulsions will be produced wil 
pend on temperature for any on 
ticular species of fish. The met 
activity of all fishes is not the 


has been ] 


Fulton*® a 
who 


7 


consequently different species of fis 
the same temperature, will have 
ent reaction times. There is even 
or less individual variation in r 
time among fishes of the same sp 
At 21° C. menhaden 
mackerel developed convulsions in 
one to three and a half hours afte: 
insulin was administered. The bull 
mackerel required from thr 
hours; and the scup about twenty 
The scup is not nearly as active a 
as the others just mentioned. Cont: 
to expectation, a large overdose 
sulin does not bring about conv 


and the eco! 


2J. M. D. Olmsted, Am. Jour. Physi 
69: 137. I. E. Gray, Am. Jour. Ph 
1928, 84: 566. 

8’J. S. Huxley and J. F. 
1924, 113: 234. 
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UCU mi the hlood sugal s compal Heer 
to the reduction in mammals fol oretical R 
ng an overdose of insulin, except tion if the ann —_ 
Lps t] al mn InammMmais Cony uisio} S nsul ( 
gin before the blood sugar has fallen sponse to 
» as low a level as it does In fishes. It mal untre 4 . 
not be definite \ stated how low the low hlood sugal 
ood suger of fishes must fall before the blood of 1 pu 





convulsions develop. Two mackerel bled 0.024 pel er 







vhen the effeet of the insulin was just averages ol 0.013 per cent \\ 
beginning tO manitest itselt had blood normal sug 1eve eS s | 
sugar values of 0.031 and 0.052 per eent s diffieult to etermin ns 
7 CM fishes, nowever, ad not reached any reaquelneg 
e convulsive stage. It is possible that that the normal su 
ere is a threshold for each species these fishes lies e level Su 











Relief from convulsions may be ob reduced sug ! b mi ¢ 
tained by giving injections of glucose. fishes. T s. some fishes 1] 
Occasionally one injection of glucose is normally } e blood sugat 
nsufficient, and the fish after being ap even lower than the level 

irently normal for several hours goes of group sions 

to convulsions again. Permanent r fish at times 
lief may be obtained, however, if suffi n the blo t was 
cient glucose is administered. A num 0.010 per cent the spe 
ber of brown trout experimented upo ly | @ ( , 
required from two to four injections of culty eneou , 
glueose to give complete recovery nsulin will 1 the norn . 

Turning now to a study ot the actio) a fish s « 
of insulin on the fishes of the second ! r nm ON } © 
group—those which are more or less est sugar o . stu 
sluggish and hav: relatively low blood sea robin norn i\ s out UY 
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evidences that insulin had been admin 


istered were noted. 

The 
cold-blooded — vi 
affected by 


apparently SI 


only 


sluggish 


to be 


not 


les and snakes 


insulin lurt 


ow no ill effeets When given 


large doses. Why it is that some animals 
are so markedly affected by insulin while 
others are not influenced at all can not 
he st ited W ! ertainty at this time It 


animals with low metabolic 


activity have a different mechanism ot 


metabolism than the 
Among the 


controlling sugar 


Ive specles mSHnes a 
I 


more act 


few interesting correlations can be mad 
that in the future may throw some light 
on the subject. It has already been 
pointed out that the most active fishes 
have the highest blood sugar and are the 


+ 


ones to be affected bv insulin These 


IN QUEST OF THE 


By Professor 


NIV ITY 


DISTILLATION and _ fractionation of 
liquids is one of the oldest unit proe- 
esses in the history of chemical engi- 


neering. The modern still and fraction- 
ating column is a very simple apparatus. 
The underlying principles in its design 


and operation extend far back in history. 


Figure 1 shows an example of a 
modern fractionating column and still 
used in petroleum refining. The basic 
features are, a heating coil at the bot- 


tom of the column, the entrance of the 
feed in the of liquid at 
the side of the column, and a reflux con- 


form vapor or 
denser to return part of the condensed 
to the of the In 
this particular case perforated plates 


vapors top column. 


are used to bring the vapors in inti- 
mate contact with the liquid. Other 
types of plates are also used. The 
column operates aS a counter-current 


scrubber or extractor. The liquid con- 
densed at the top of the column is of 











also our he Stn 





active species art 





travel together n s 


and 
the 


fishes, 


sluggish ones with 


while 


migrate relatively little 


travel by themselves or in 
Whether any significance can be att 
to this correlation between act 


blood 


mains to be seen 


Sugar and migrating ab 


It is of interest to note I 
fishes insulin is not m: 


inultactured 


pancreas as in mammals, but ft! 


islets for its production outside 
creas in masses seattered ab 
body cavity Particularly is this 
the more sluggish fishes. such as t 
pin and the goosefish. This cond 
it exists in all sluggish fishes, « 
other correlation and suggests p1 


that may be extremely interesting 
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Fig. 1. 
the 
that point. 
column meeting the vapors produced 


Same composition as the vapors 
This liquid passes dow) 
only in the bottom of the column 
from the feed. The action is the tr: 
fer of the high boiling constituent f 
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por phase to the liquid phase and 


transter of the low boiling eo 


nt from the liquid phase 
phase. The result is, 
Yy constituent comes ou 
column and is condensed. wherea 
P 


eh boiling constituent is remove 


form OL a hoauid 3 the botton 
olumn. 


looking over 


basic requirements 0] 
ss have not been thoroughly 
ited The reflux condenser 
left off and no indirect heat is sup 

the bottom of the column. An 
f this ' 


show lh 


tilling he 
therefore 


a partial or retl 


condense - CONSISTS 


water barrel 

its auxiliary eq 
closely the moor 
present time ll 
and eivilized ¢o 


In Figure 4 


the laboratory st 


Fig. 
ld, therefore. naturally assume that 
reflux condenser was a modern in 
tion. We find to our surprise that 
is not the case: that all of these 


tures shown in Figure 1 and Figure 2 


t 


Ff 


ju 


iS! 





been known since the sixteenth 





tury at least. 
rv. John Fréneh, of London, England, 
»a book in 1651 on the art of distil- 
[t will be of interest to look over 
of the sketches in Dr. French’s 


-_———- 








A. eaeth the * 
tome which owc ott 
¢ Copper 
B. The bead 
C, The barrell Alled 
with cold water to 
retrigerate amd (@~- 
denide the Water 
md ole that run 
through the pipe or 
worme that is pat 
wot be ff, 

f brafe or 
pewter, or rabera 
worme of Tin run- 
ning thromgh the 
barrell 

E, The Alombick {ct 
in the furnace witb 


the fire under it, 





‘ and see how clearly he appreciated 
‘undamental principles of distilla- 
and fractionation. Figure 3 shows 


A, Shewes the braffe kettle 
B, The cover of the kettle perforated in two pla 


t 





976 


The still 
ed by the boiling water within the 
be noted that 


in connection with distillation. 
is heat 
bath and again it should 
the still head 
the cold air, thus producing the 
desired reflux. 


is outside and in contact 
with 
The steam-bath used to 
day in our great institutions of learn 
particular advantage over 
Figure 4. Dr 


liked to take full advantage of 


ing shows no 
the 
French 
any cheap source of heat that he could. 


In 


one pictured in 


Figure 5 shown his scheme for 


IS 


4Rawt@ 
fla. 





utilizing the sun’s rays. The figure on 
the left has glass balls around the dis 
tilling flask. It be noted that 
the flask is not completely embedded in 
the balls. On the right the balls have 
been by a iron 
mortar. 

The simple art of steam distillation 


should 


replaced marble or 


refining is 
appreciated by Dr. French 


The first barrel 


used so extensively in oil 
thoroughly 
as shown in Figure 6. 


of the Art of DiftsMation, 
‘The manner of Diftilling in Wooden Veffels. 
A,S ignifierl the 2 
jel wberein the « f 


2: 


Boor,!. 


per vefell lyeth 
m B, The Copper vepel’ 
fotoubih xn 
the F urnac a? 
part mithe vel el 
Weed. 
CyThe veffel of u 
4 wherein the matte 
muft be thet is di 
filled. 
D, The cooling ve fle 
with the worm. 
E, The Receiver. F, The Trefoct whercon the veffell ftandith. 
Note that the greater the Copper veffell isy an@tl the leffe th 
woodden is, the fooner will the Liquor boil- 
This Furnace fhows how to draw forth Spirice and Wate; 
ont of Ycoctables.and Animalls with little coft and in tho: 
Fig. 6. 
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water solut 


he 
barrel on the 


contains tft ion 
left contains mer 
the 


densing coil show n. 


to condense vapors inside 
A fractional condenser wl 
so common in oil-refinine wor 


illustrated in Figure 7. 











used 
Three 
formed, one, the residue in th 
the right: 
product in the vessel in the midd 


air condensers are wit! 


water condenser prod 


another, an _ inte! 
lastly, a very low boiling prod 
ing from the condenser on the 
left. 

A 
distillation 
to 
column with its various plates is 


In 


very interesting case of n 


or what 


correspol ds 


what our modern fracti 


in Figure 8. our modern ¢ 


By Furnaces and Veffels made after this infuing figut 
may be made four rectificasions of any Spirit at once. 


either fland in 4 


in Balnco, 


the vapor passing from one pl: 
another supplies the heat necessa 
keep the liquid boiling on every 


€ 
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s ease Dr. French has used a fire This is 


each vessel or plate in order to and it mig 
the necessary heat It should be Turkish bath 
LIN noted that each vessel hi: its is not able 
ll head or reflux condenser ing in a 
finally come to a @Glear-cut ex on the left 


reflux condensation together tains an 


utilization of a column This It was 
in Figure 9. Dr. French uses — had traced 
; r approximate 
The Form of an Alombick, A, Signifies the vefeil 
muft beof Copper, im 
the matter is contained , 
which muft be {et over a ? 
fire. | 
B, Signifies the Belly that i which the 
ned to the Neck, that the 
may the mere commodrox, 
epplyed to the large mouth 
veffell .But it may be (0 or 
that the mouth of the uppe 
fell and lower veffell may 
fitted that they fall tusk 
this Belly, 
C, The long Neck of the upper 
fel where by the Spirit or; 
: pefing is fomewhat coole 
E, The veffell that compaffeth the Head , 
ich cold water is continually poured after the beating. F, 
receiver. G, The top or Cock letting outthe water wl 


Ile was, 





Istadio 


Fic. 9 
ras his condensing medium around 
the distilling head shown. He points out 
that the water must be continually 
red in and allowed to drain through 


Ol 





stop-coek as indieated in order to 





the proper condensation or reflux 


ere seems to be no doubt whatever 
Dr. French understood perfectly 
lue and necessity for a reflux con peared 


Val 
nser in ordinary fractionation tains cold wat 
sefore going back still further in the flask passes 


search for the original reflux con this column and 
the top | nquestion ibly. 


enser, attention should be ealled to Dr. shown at 


French’s invention shown in Figure 10. seheme will produce a considerable quan 
_- tity ot reflux, al d what 1s 


“ 








effective from the fractionation 
point, the reflux will pass a gr 
til 


tance before Tt reaches the s 
bottom, thus permitting a mucl 
contact with the vapors than otherwise 


would he possibli It interes 











‘The Dist 
Manufacture 
F. Parrish in 


tute, 2US: 




















in this same 
of Nature’’ 
steam-bath 
It should be noted 


Dr. Ulstadio 
"secrets 


note that 

entitled 
showed 
duced in Figure 12. 


to 
book 
excellent 


an repro- 























again that the distilling heads shown in 
this 


and, therefore, provide some reflux. 


illustration aet air condensers 


as 


In the article mentioned before! is still 


Figvure 13). taken 


another illustration 
Dr. 
distillation 


Brunsw ich ’s book on 
1500. 


Herman 
which 


from 


appeared in 


densers 


made by 
ability 


essary. 


ho 
the 
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Ilere again 


we 
the 


notice 


still 


reflux condensers 


In conelusion, the 


It 





c 


this 


was extremely 


an 


to substantiate 


probabilities 


distinguished 
potent 


rectificat ion 


be 


this 





are 


that The 


heads se) 


author’s op 


the principles of fractionation 


and ! 


was absol 


truthfully 


though there is no particular 


statement 


particular evidence against 


; 


in its 





tillation used in our modern 
were probably discovered by No 
has been recorded that the ho 


ry 














S E prominence given in our daily 
7 spapers to Ejinstein’s recent com 
j eation to the Berlin Acaden v test 
; hevond question to a keen interest 
\ part of the general public. It is 
4 to ridicule this interest. and it 1s 
to overestimate its significance lt 
oT so eas\ TO strike the balances 
en these opposing views of tl 


; 


nomenon, and | shall not attempt to 
so: but some reflections that it sue 
sts may not be amiss 
The two most remarkable examples « 
spaper enterprise In connection With 
Einstein paper were furnished by 
New York Herald Tribune and the 
\ York Time s The He rald Tribune 
lished a complete re product on otf the 


er n English). the complicated 


rmulas being cabled by a specially eon 


ved method The Times obtained 
om Einstein an article expressly writ 
n by him for the purpose, and cabled 
that newspaper. 

The article in the Times was a state 


T WOT 


“as simple as the subjee 


r ] ; 
ePceadents 


ow,’’ of the nature and an 
the great theory which has so pro 
! dly affected scientific thought in the 
st two decades The number of those 
fully grasped it was of course 

ll. But of those who could not fully 
sp it there must have been a not in 
nsiderable fraction to whom it gave 
conception of the change wrought 
Einstein and his contemporaries in 
notions of the fundamentals of 
sics, and some realization of the 
th and sweep and diffieulty of the 
evements of their illustrious prede- 
SOrTS To do so much as this, to do it 
thout producing in the reader any 
sory feeling of having obtained more 


this, and yet to do it in such a way 
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Einstein 
elopments il 
sath l s 
Howeve} 
eltl ro 
the eonseq 
sophical wi 


it, there ca 
acter as on 
+ ; 


Lie Histor 


everv bod, ha 


it 1s hopeless 
the vaguest 


about; in tl 
econtrast bet) 
and that oft 
last century 


The origi 


natural selection 


eonservation 


sel 
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PROFESSOR ALBERT EINSTEIN 
rHE TIME OF PROFESSOR EINSTE! 
1921, 
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AR 


Ein 
stein theories and the theory of quanta; 


simplicity in comparison with the 


and ordinary people were justified in 


feeling that they had got hold of the 
essentials of those two doctrines. Never- 
theless it happened only too otten that 


even the essentials of those doctrines had 
not been thoroughly grasped by persons 
thought that had 


and accordingly many 


who thes mastered 


them; grotesque 
harmful inferences 
them It 


nevertheless it is a 


and not a few 


drawn 


were 
hardly 


fact, 


from 
but 


SCeCTIS 
eredible, 
that a 


distinguished professor of 


SOC] 
man of high intellectual endow 


ology. a 


ments, deliberately asserted, in a printed 


book, that since popular elections are 
not a source of energy, they ean not 
cause anything at all. It is one of the 
comforts of the Einstein situation that 


the 


acknowl! 


the profundity and difficulty of 


are so great. and are 


theory 
edged to be 
be in danger of committing in its 


so great, that nobody will 
name 
absurdities of any such kind. 

A different 


might naturally 


kind of popular error 
have been expected to 
gain currency but does not seem to have 
That the 


these startling advances springs in the 


done general interest in 


SO. 


main from normal intellectual curiosity, 
and not from a childish delight in novel 


JOSEPH GOLDBERGER 


Dr. Fed 
eral Hygienic Laboratory, distinguished 


JOSEPH GOLDBERGER, of the 
for his work in pellagra, has died from 


a form of anemia which may have re 


sulted indirectly from his experimental 
work. 

He contracted typhus fever, dengue 
and yellow fever while studying these 
Both he and 


jected themselves to experiments with 


diseases. his wife sub- 

pellagra in order to test the manner by 

which this disease may be contracted. 
He was born in Austria-Hungary in 


1874, coming to this country with his 
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ties, is best evidenced by th 
absence of light-headed obs 
upon the dethronement of N 
Euclid. That the science « 

not discarded the science ¢ 


but has absorbed and ce Ve 


in its transformed state it 

will continue fruitfully to us 
that had been acquired and est 
in the course of ages these 


well w ade rstood 
And | venture 


na 


to be fairly 
eral publhe 
this sobriety sanity of 
some degree attributabl 
emplar\ modest) 
has shown throughout | 
ing could be finer than the s 
partiality of his statements, 

time, as to 
theories required 
received it; unless it be 


‘° 


sence of self-assertion in his 
cations to the public, of whiel 
article above spoken ot 1s 
‘Don’t mind if people eal 
cart. ’’ said Dor Pare Ws 1 
best witticisms; ‘‘leave modest 


who have somerhineg TO 


about.’ Einstein certain 


t] ine TO 0? Modest about 
1) 
rA 


parents at the age of six 
the 


! 
Island, 


Was 


immigration stat 


eXamination ot imn 
and routine dut) 
and | ‘ 


ons 


lates. However, his unusua 
tions for research work 
recognized and in 1904 he bee; 
tached to the Hygienie Laborat 





Washington, where he 
work until his untimely deat} 
Dr. 


tion to science and to humanity 


Goldberger’s greatest co 
discovery of the cause, cure and 


tion of pellagra. For hund! 
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years this disease had been known in 
Europe, but it was not identified in the 
United States until 1907. One of the 
dramatic chapters in the history of 
public health is the story of his trips 
through the south taken to investigate 
orphanages, asylums and prisons where 
pellagra so often prevailed He observed 
the remarkable fact that in orphanages 
it was only the children from six to 
twelve years, who were not given milk 
and were too small to earn meat by do- 
ing chores, who were afflicted with the 
red rash and sore mouths and jangling 
nerves of pellagara. 

Lack of fresh proteins in the diet 
causes pellagra. Adding milk and 
fresh meat to the diet will cure or 
prevent the disease. Dr. Goldberger 
was convineed of this in 1915, but it 
took him years to prove it to a skeptical 
world. First he produced pellagra in 
eleven convict volunteers, through feed- 
ing them a diet lacking in fresh meat 
and milk but otherwise’ substantial. 
Many times he risked his life and that 
of his loval wife and fellow-workers, to 
show that pellagra is not caused by 
anv germ in the blood or skin or intesti- 
nal discharges. This brave party al 
lowed themselves to be injected with 
blood and with material from the sore 
skins of dying pellagrins. Dr. Gold- 
berger himself and some of the others 
swallowed pellets made of the intestinal 
discharges. The experimenters did not 
contract pellagra, and it was thus 
established that it was not a germ 
disease. 

Dr. Goldberger realized that fresh 
meat and milk for the poverty-stricken 
inhabitants of the south were prohibi- 
tive; and he finally discovered the pel- 
lagra-preventive substance in yeast. 
A small amount of yeast, either fresh or 
dried, will cure and prevent pellagra. 

In a recent report Dr. Goldberger 
wrote that canned salmon, egg yolk and 
canned tomato were found to contain 
some of the pellagra-preventive sub- 


stance, but that it probably 


t tomatoes 


nearly two pounds 
lent to about on quart of 
tomato juice, to produce about t] 
preventive effect as a quart ol 
milk or as about half a pound 
meat, or as one 
yeast 

Other animals get 
identical with  pellagra. 
notable is blacktongue disease 
The identity of these diseases 
man pellagra was discovered 
Goldberger Immediately he p 
facet to work in searching for othe 
that would prevent and cure p. 
This is the task upon which lh 
working when taken ill two months 

The pellagra research was not 
Goldberger’s only contribution 
ence, He discovered the cause 
methods of transmission of thi 
mite disease. He worked on 
fever, dengue fever and diphtheria 
and a colleague were able to trai 
measles to lower animals and thus t 
light on the period of ineubation ai 
feetivity of the disease He 
with the influenza studies in 
few attempts to transmit the d 
from person to person were mad 


Important were his studies of 


fever, which he contracted during 


work with it. Ile was able to sho 
the typhus fever of Mexico was th 
as Brill’s disease, a mild form of t) 
known to be prevalent in New Yor 
certain other places in the United S 
for many years 
A bill has been introdueed 

United States Senate to provide 
sion of $150 a month for Mrs. ¢ 
berger. Here is a chance for a re} 
to show recognition and justice 
publie officer who gave his all w 
thought of gain. It would be lh 
if the readers of THE SCIEN 
MonTHLY would write to members o 
Congress that they may know, endo 


the bill and asking their interest 
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PACIFI 


INDIAN HALI 


THE AMERICAN MUSEUM OF NATURAL HISTORY 


Ar the recent meetings of the Ameri- 


ean Association for the Advancement of 


Science many people became more fully 
acquainted with the American Museum 
of Natural History, which was so im- 
portant a the of the 
The development of the in 


factor in 


SuUCCeSS 


eonvoeation. 


stitution has kept abreast with the prog- 


ress of science and it may be of interest 
to give here some account of this great 
museum and its work. 

The founders of the American Mu- 
seum of Natural History, in the articles 
of incorporation in 1869, announced 
of 
seum and library of natural history, of 


encouraging 


their intention ‘establishing a mu 


and developing natural 
science, of advancing the general know! 
edge of kindred subjects, and to that 
end of furnishing popular instruction 

with a few eollections 
ch were exhibited 
rs in the old arsenal building, which 
till in evidence in Central Park, the 


nders, with forethought, 


Commencing 


for a number of 


great 


planned an whiel 


Institution 


become internationally known 


tributor of latest intormat 


sclences pertaining to natural 
and its kindred subjects 

When the 
ciently, the trustees called upon ¢ 
Vaux and J. Wre 1 Moulder to desig1 
of bmuildings which would co 
Manhattan 
corner-stone oO! 


, 
Preside 


plans had pre 


SeTILCS 
the 


and 


entire area ol 


in 1874 


squa 
thy 
present building was laid by 
Grant 


hattan 


kor many vears following 


Square was considered to he 


and isolated section of 
but with the 


the center, 


a remote 


ClTY. passing of vears 


heeome not alone 


populated area, but as well of the 
tifie 


] ? 
ec 


activil 


ucational 
Manl ati 


Through its arti 


and 


Borough of an 


cles OT hie 


the 


the museum operates under 


of a self-perpetuating board of trustees 


board has the 
the 


direct 
{f the n 


which 


all 


entire ion 


activities oO LISt 


um, 


} 
mressed SU 


rs 


\lan 


eontro! 
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THE DINOSAUR HALL 


well as the guardianship of its halls and 
exhibits. The collections in the exhibi 
tion halls and study rooms are the gifts 
of the trustees, members and other 
friends and supporters of the institu- 
tion, as are also the funds which enable 
the trustees to purchase specimens, to 
carry on explorations, publish scientific 
papers and enlarge the library. 

In obtaining specimens for exhibition, 
the first thought of the trustees has been 
to secure a representative series, first 
from the United States, then from North 
America and, lastly, from all other 
parts of the world. When preparing 
material for exhibition, great thought 
and care are expended upon specimens 
for groups in order to give the visitor 
every environmental effect without un- 
duly stressing it. From duplicate ma- 
terial, study collections have been set 
up which rank among the first in the 
world. The scientific workers endeavor 
to bring out, not alone the anatomical 
features which characterize individual 


specimens, but as well the distribution 


1 


of the species. To do all this 

corps of workers is employed, n 
ing at present, from the highest 
lowest, four hundred and _ fift 

plovees. 

In recent years the whole s 
of taxidermy has been revolutior 
chiefly through the intelligent 
and artistie ability of the late ( 
Akeley, a master in his craft. T! 
system of stuffing animals with 
and straw has been replaced b 
which begins in the field where 
graphs are made, if possible, o! 
animal while alive. These are ot 
value in posing the mounted 
Immediately after the animal is 
measurements are made, then 
skinned and the hide prepare 
packed to be shipped, as_ well 
skeleton. 

In the mounting of animals 
museum, a rough armature is ma 
which a life-sized clay model is s 
just like a clay model made for « 
in bronze, except that to facilita 
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THE NEW REPTII 
the skull and lee bones of the when it has cooled, the mould Ss re 
are used. The model is checked moved But papier-mache reenforced 
measurements made of the dead with wire cloth can not be poured, and 
in the field, by photographs and if it is put into a plaster of paris mould 
ently by anatomical casts made in it will stick. The solution of the diff 


] 
; 


field. The final result is a model, culty was found by taking the plaster 
lv of the species but of the actual moulds of the clay model and coating 
to be used. For temporary pur- them on the inside with glue. On this 
a skin could be mounted on the glue a sheet of muslin is laid and 
model, but an animal so mounted worked carefully into every undulation 
i deteriorate. For permanent work of the mould. On s are placed thn 


necessary to devise some light, layers of papier-mache with the wire 


substance. which would not be cloth reenforeement  likewiss worked 


| by moisture, to take the place into the mould Every lay 

clay mannikin. The material papier-maché composition is 
decided upon Was papier maché. covered wit! ad eoating Ol s| ellae so tl 
nnikin of this, reinforeed with each laver, as well a the whole 

oth and coated with shellac, was _ tirely impervious to 
to be tough, strong, durable and the size of a deer, tw 

ous to moisture. It is impossible forced composition = giv 
el papier-maché with the hands enough. When the final 

moulds clay, so the problem re is well dried, the hole thing 
tself into making a plaster mould mersed in water affects nothing 
clay model and then using that the thin coating of glue between 
d the papier-maché mannikin. mould and the muslin. That 

a bronze in a mould, one pours’ the muslin-covered, reenforced 
ted metal into the mould and wmiaché sections of the mannikir 
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out of the plaste r mould clean and per 
fect replicas of the original clay model 
Of the animal, only the horns, hoofs and 
skull are used 

An artist accompanies a} 
to paint the background, for 
essary that the setting be correct 
the animals b properly and 
posed Also the material for 
rround has to he collected 
bushes, foliage and all that would eg t schools 
make up a native scene In the case of proportions 
the coral reef group now under prepara known as 
tion at the museum, forty tons of coral has recently 
were shipped up trom the Bahamas authorities. 


l 


A complete revolution has also been tance of the 
brought about in the matter of mount- cles Krom 
ing amphibians and reptiles at the house are dis 
museum. Formerly such specimens _ lections, slides a 
were cast in wax and accurately colored — to the city schools 
by skilled artists These had their out in such quai 
drawbacks in that they were very fragile sary to employ 
and chiefly because it was a very ex- the distributions, 
pensive process to make them ‘‘look it is reeorded tha 
alive.’’ For the larger specimens, of tions the museum 
course, the process of skinning can be over ten millions of 
employed and then mounting the skin aid is sought by te: 
over a mannikin. This is useful for all of giving visual 
but the softer-bodied specimens A sourees of 
method was long sought’for that should children are 
retain the appearance of ‘‘fleshiness’’ ginnings and life 
in the object. This was finally found in’ tiny animaleul 
a method of paraffin infiltration. It is tosaurus 
not wholly new, having been used by In brief, the Americ 
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Professor Hochstetter. of Vienna, for how directed has tor 1ts 


some time, and it has been in use in the’ keeping the public in touel 
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American Museum laboratories for cer progress of science, and di 
tain kinds of work for some years. It the importance of research. It 
was found possible to infiltrate the daily thronged with visitors 
bodies of reptiles and amphibians so as impressed with its many act 
to retain not only their original forms who realize that in this 
but also the body colors. Even the in schoolhouse in the world, ma) 
ternal organs, heart, liver and lungs, faithfully represented natm 
are infiltrated so that the creature is_ to the race. 

perfectly natural in appearance. The GrorGe N. P 
eves alone did not take the treatment Chairman, Committee 
wholly successfully, so in amphibians Information 





